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INTRODUCTION 


As A whole, the herrings (Clupeidae) and anchovies (Engraulidae) of South America 
are rather poorly known, although a few of the most economically valuable species 
(Ethmidium maculatum, Sardinella brasiliensis, Engraulis ringens, E. anchoiia, 
Cetengraulis mysticetus and C. edentulus) have been the subject of studies under the 
auspices of FAO, the Inter-American Tropical Tuna Commission and various 
fishery departments. The less abundant species, however, are also capable of 
contributing significantly to fisheries but their most effective exploitation is hindered 
both by lack of biological data and by the absence of any comprehensive and modern 
systematic treatise. The paucity of specimens in any large museum has been a 
major limiting factor in systematic work. 

The present study is based chiefly on fine collections of clupeoid fishes from 
Surinam in the Rijksmuseum van Natuurlijke Historie in Leiden and in the Zodlogisch 
Museum in Amsterdam. These were supplemented by specimens in the British 
Museum (Natural History), including those collected by R. H. Lowe (McConnell) 
in Guyana, and specimens borrowed from other institutions (see below). Over 
twelve hundred specimens have been examined, representing 32 clupeoid species, 
and the literature suggests that a total of 37 species probably occur in the Guianas 
(Table 1). 

The region included here is taken as the fresh and coastal waters of Guyana, 
Surinam and French Guiana, extending north-west to Trinidad and Tobago, and 
south-east along the Brazilian coast up to but not including the freshwaters of the 
Amazon (see map, Figure 1). Schultz (1949) considered that the marine fishes of 
Venezuela ‘form part of that fauna which extends from the Gulf of Mexico, Carib- 
bean Sea, and West Indies southward along the coast of Brazil to the mouth of the 
Rio La Plata.’ Lowe (McConnell) (1962a : 686) also saw ‘no major barriers to the 


dispersal of these coastal shelf fish along the whole coast from the Gulf [of Mexico] 


to the Amazon.’ However, Robins (1971) deduced two rather distinct distribu- 
tional patterns for shore fishes in the tropical Western Atlantic, the first embracing 
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Fic. 1. The area covered in this study, extending from Trinidad up to but not including 
the Amazon mouth. 


the Gulf of Mexico (tip of Florida round to Yucatan, through Cuba and, with 
diminishing representation, to Hispaniola and Jamaica), the second comprising the 
general Caribbean area, coasts of Venezuela, the Guianas and northern Brazil (with 
pockets in the mud shadows of river mouths from Colombia to Nicaragua). 
Because of inadequate collections, however, it is still not clear to what extent the 
Gulf of Mexico and the Caribbean are distinct faunal units as far as the clupeoid 
fishes are concerned. Certainly, there are species whose recorded distribution reaches 
southward from Florida through the Caribbean to Brazil (e.g. Havrengula jaguana, 
species of Sardinella, Anchoa hepsetus), but the status of the southerly forms is often 


based on only a few specimens. Conversely, the paucity of recorded material from 


the Guianas region has resulted in a number of perhaps spurious discontinuities 
(e.g. Brevoortia —see p. 56). The present study tends more to draw attention to 
such problems than to solve them. 

For the Guianas region there is no modern work that includes all the clupeoid 
fishes, although those species with a more northerly distribution can be found, if 
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only in the keys, in the review of the Western North Atlantic clupeoids by Hilde- 
brand and his colleagues (Hildebrand 1964). The earlier review of all New World 
anchovies by Hildebrand (1943) is useful, but even in its revised form for the North 
Atlantic species it is somewhat out of date. Puyo (1949) gave descriptions of 
1 clupeid and 5 engraulid species from French Guiana. For Guyana, Eigenmann 
(1912) included 3 clupeid and 3 engraulid species, to which Lowe (McConnell) 
(1962a, b) added 3 further clupeids and 1 engraulid. For Surinam, Boeseman 
(1952, 1956, 1963) listed 3 clupeids and 7 engraulids ; 7 clupeids and 7 engraulids 
were listed by Lijding (1959). From the Ovegon collections made off the Guyana 
shelf, Bullis & Thompson (1965) listed 6 clupeids and 1 engraulid (single specimen 
of each, but much went unrecorded). These records encompass only 7 species of 
clupeid and: 10 species of engraulid from the Guianas. In the present study 18 
clupeids and 19 engraulids are shown either to occur in the Guianas or most likely 
to be found when more intensive collections are made (Table 1). | 

The most useful accounts of clupeoid fishes to the north and south of the area 
chosen are those of Schultz (1949 — Venezuelan shore fishes), Cervigén (1966 — the 
same), Fowler (1942 -— Brazilian fishes; 1948 — Brazilian freshwater fishes) and 
Campos (1942 — Brazilian clupeoids). These works have been used, with caution, 
to extrapolate possible Guianas species. Certain freshwater species in Guyana 
belong to the Amazon system (via the Rio Negro and Rio Branco rivers — Lowe 
(McConnell), 1964), but no attempt is made to suggest possible immigrants beyond 
those recorded. 

Keys are given to all New World clupeoid genera since existing keys are either 
scattered or out of date. Synonymies include the first reference to the species, 
synonyms that require discussion, all references from the Guianas region and a few 
references to adjacent regions where relevant. 


EARLY WORKS 


The lady Oriana 
Was dight all in the treasures of Guiana. 
Thomas Wilbye 


Although Sir Walter Raleigh failed to deck his queen in the mineral wealth of 
Guyana — the key as he thought to his return to Elizabeth’s favour — his Discoverte 
of Guiana (1596) was the important forerunner of numerous books and reports on 
the commercial prospects and natural products of this region, of which the next 
appears to have been Robert Harcourt’s A relation of a voyage to Guiana . . . (1613). 
Bayer (1972) has given a most useful summary of the early literature of the Caribbean 
area and Holthuis (1959), in outlining the history of Surinam carcinology, cited a 
number of books pertaining to the Guianas, beginning with the account by Otto 
Keye (1659 — English version by Gerbier published in 1660), followed by an anony- 
mous compilation, Pertinente Beschrijvinge Van Guiana (1676 —the Crustacea at 
least being taken from Keye). Fishes are mentioned by Herlein (1718), who listed 
over 20 common Surinam species ; Pére Labat (1731) wrote on fish and fisheries of 
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this area ; van der Lott (1762) gave a description of the electric eel (Electrophorus) ; 
Bancroft (1769), who attributed the shock of this fish to the “emission of torporific, 
or electric particles ’,* also mentioned other fishes, including ‘a species of Anchovies’ 
from Guyana ; in the same year Fermin (1769) listed about fifty species of fish from 
Surinam, amongst which were an Alose and a Sardine said to be very similar to 
those of Europe (the latter possibly Savdinella, the former dubious since no shads 
have been recorded from the Guianas—see p. 56). Specimens from this region 
were examined and described by 18th-century naturalists (Linnaeus, Gronovius, 
Bloch, Lacepede, etc.) but no regional study of the ichthyology was published 
(except for the check-list of Surinam animals compiled by Gabriel Collin (1822), a 
pupil of Carl Thunberg, which merely listed species from Gmelin and Fabricius ; 
13 fishes given, including the engraulid Pterengraulis atherinoides). 

During the early 19th century, interest in the commercial and sporting potential 
of the Guianas fishes is seen in travel books and sporadic reports. In an early 
report by Hilhouse (1825),7 for example, about 30 freshwater Guyana fishes receive 
short descriptions and notes. This little booklet, however, was one of the last 
amateur reports before the emergence of a proper ichthyological literature for the 
Guianas. 

This literature begins with a short paper by Hancock (1829) describing five new 
freshwater fishes from Guyana (types donated to the Zoological Society of London 
and thence to the British Museum). The most important of these early works, 
however, stemmed from the collections and observations made in Guyana by Robert 
Schomburgk in 1835-9 and later, with his brother Richard, in 1840-4. Robert 
Schomburgk (1841, 1843) described and drew 84 freshwater fishes (two clupeoids), 
his drawings and notes being edited by Sir William Jardine (not very satisfactorily, 
according to Eigenmann 1912: 16). Jardine’s manuscript of the Fishes of Guiana 
is in the British Museum (Natural History). It comprises Schomburgk’s auto- 
biographical notes and descriptions of fishes, together with Jardine’s versions or 
additions. Only a few small sketches (presumably by Schomburgk) are pasted in ; 
it is not known where Schomburgk’s other original drawings are. In the third 
volume of his brother Richard’s account of Guyana there is an enumeration of the 
flora and fauna, of which the section on fishes (about 150 species) was written by 
Miller & Troschel (1849). These two authors had included Guyana specimens, 
collected by the Schomburgks, in an earlier work (Mtiller & Troschel 1845-9) and 
later they identified the Barbados fishes (114 species, including three clupeoids) 

* A bold assertion, considering that the great Réaumur had solemnly pronounced the shock as nothing 
more than a very rapid stroke delivered by certain muscles. ‘Mons. de Reaumur’, wrote Bancroft with 
complete confidence in his own observations, ‘has amused the world with an imaginary hypothesis... .’ 

+ This very rare tract, privately printed for the author, contains an apparent reference to a new 
characid genus. “The Author has ventured to nominate one new genus Cartaba.... The Pacou, Carteback, 
Peri, Warboory, Tacootuh, and Butery, are evidently individuals of a genus not yet described.’ Although 
this might perhaps qualify as a senior synonym of Myleus Miller & Troschel, 1845 (Type: M. setiger 
M. & T. = M. pacu Schomburgk), the name has apparently been overlooked and has not been used 
since. Referring to fishes seen during an expedition to the north-west of Guyana, Hilhouse (1834) stated 
that his drawings and descriptions were in the Bristol Museum; these cannot now be traced. 

{ Volumes 2 and 3 of Richard Schomburgk’s Reisen in Britisch Guiana were noticed in the Bérsenblatt 
fiir den deutsche Buchhandel in the weekly issues dated respectively 18 July 1848 and 13 March 1849. 


Thus the Miiller & Troschel names in volume 3 do not pre-date those of Valenciennes in volume 21 of the 
Histoire Naturelle des Poissons, dated September 1848 by Bailey (1951). 


\ 
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listed by Robert Schomburgk (1847 : 665-768). The new Barbados species were 
also listed, together with Muller & Troschel’s descriptions, in a separate publication 
by Robert Schomburgk (1848). The latter wrote to J. E. Gray at the British 
Museum in August 1844, offering to donate fish specimens and the following month 
g2 specimens were received and registered (BMNH.1844.9.11.1-91—no clupeoids). 
Other Schomburgk specimens, described by Miller and Troschel, are in the Zoo- 
logisches Museum in Berlin (including the types of Alosa apicalis and Engraulis 
thrissotdes). 

The number of species known from the Guianas was increased through papers by 
Ginther, Pellegrin, Vaillant and others. The results of these studies seeped into 
popular works, such as that by Hargreaves (1904), in which many interesting field 
observations were included. Five clupeids are mentioned in the Encyclopaedie van 
Nederlandsch West-Indié (1914-17: fish articles by Dr C. Popta) but no engraulids 
appear ;. there is, however, a discussion of Surinam fisheries (p. 714). The first 
comprehensive scientific work on the fishes of any part of this region, however, was 
that by Eigenmann (1912) on the freshwater fishes of Guyana; three useful papers 
by Lowe (McConnell) (1962a, b, 1964) give a very full listing of marine and fresh- 
water fishes of that country, with notes on biology, distribution, etc. The popular 
guide to Guyana fishes by Roth (1943) contains a great deal of information but is 
limited by its alphabetical arrangement and use of incorrect names. For French 
Guiana, the marine and freshwater fishes were described by Puyo (1949) and 
Durand (1961). There is no single recent work on the fishes of Surinam, although 
118 Surinam fishes appear in the Encyclopaedie mentioned above, and Lijding 
(1959) listed 154 species (name only - not included in synonymies here). Since 
1948, however, large collections from Surinam have been available for study in 
Leiden and Amsterdam and these have been reported on by Boeseman, Hoedeman, 
Nijssen, Mees and others. Boeseman (1968) felt that when all this material had 
been described, the Surinam freshwater fish fauna would be one of the best known 
of the whole South American continent. 

During the post-war period considerable interest has been shown in the fisheries 
potential of the Guyana Shelf (fishes, shrimps, crabs, lobsters, turtles, etc.) and 
recent studies are well summarized by Geijskes (1968). Knowledge of the shelf 
fishes was also enlarged by collections made by the Oregon during a cruise from 
Trinidad to Cayenne, reported on by Bullis & Thompson (1965) ; by the work of 
Lowe (McConnell) (1962b) on the collections from the Cape St Mary survey ; by 
the cruises off Surinam of the Netherlands vessels Coquette (1966 ~ stations listed 
with those of Sellius on duplicated sheets, Rijksmuseum, Leiden ; earlier cruise 
in 1957), Snellius (1966) and Luymes (1969) (stations listed by Vervoort, 1967, 
1971); by the collections made by L. J. K. Kleijn and others during the Calamar 
cruise under the UNDP/FAO Caribbean Fisheries Development Project in 1967-9 
(specimens in the Zodlogisch Museum, Amsterdam, Florida State Museum, etc.) ; 
and by the Pilsbury (French Guiana to Trinidad, cruise P-6806, July-August 1968). 
Finally, Gines & Cervigén (1968) gave a detailed and excellent account of a survey 
oi the coastal fishery resources of the Guianas region, with full lists of the species 
of fishes found at 55 sampling stations. 
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For details of early collectors and expeditions, the only comprehensive review is 
that compiled for Surinam by Holthuis (1959), which gives a wealth of information. 


MEASUREMENTS, ETC. 


Measurements were all made with dial calipers following the system used in earlier 
clupeoid studies (e.g. Whitehead, Boeseman & Wheeler, 1966: 21). In propor- 
tional measurements of fin positions, the most posterior point is the centre of the 
caudal base. Abbreviations for fins and gillrakers (D, P, V, A, g.r., etc.) follow 
those used in previous papers. Unusual counts are placed in parentheses, as also 
frequencies (indicated, e.g., as “f.’ in the first instance). 

A number of topics, including problems of dating or location of original manuscript 
or other material are dealt with which have a more general interest. To facilitate 
retrieval of such data, these items are listed in a special index (p. 220). 


The following abbreviations have been used for institutions : 


BMNH_ British Museum (Natural History), London 

CAS California Academy of Sciences, San Francisco 

EIMM Estacion de Investigaciones Marinas (Fundacion La Salle de Ciencias 
Naturales), Margarita, Venezuela 

FMNH_ Field Museum of Natural History, Chicago 

MCZ Museum of Comparative Zoology, Harvard 

MNHN Muséum National d’Histoire Naturelle, Paris 

NMV Naturhistorisches Museum, Vienna 

RMNH Rijksmuseum van Natuurlijke Historie, Leiden 

SOSC Smithsonian Oceanographic Sorting Center, Washington 

TABL _ Tropical Atlantic Biological Laboratory, Miami (clupeoid fish collection 
now transferred to Florida State Museum, Gainsville) 

USNM United States National Museum, Washington 

ZMA Zoologisch Museum, Amsterdam 

ZMB Zoologisches Museum, Berlin 
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Family CLUPEIDAE 


Of the seven subfamilies of the Clupeidae, only the Pellonulinae are unrepresented 
in the New World (Whitehead 1968 : 484). The best general works for the present 
area are the studies of the clupeoids of the whole Western North Atlantic by Hilde- 
brand and his colleagues (Hildebrand 1964) and Cervigon’s (1966) work on Vene- 
zuelan fishes. For the Dussumieriinae and Spratelloidinae, descriptions, keys and 
figures are given in Whitehead (1963 —all placed in the family Dussumieriidae). 
Recent studies on members of the Clupeinae include work on Ofisthonema (Berry & 
Barrett 1963) and Rhinosardinia (Whitehead 1970: 12) but many problems still 
remain in the genera Harengula and Sardinella. For the Alosinae (not recorded for 
the Guianas), there is nothing more recent than Hildebrand (1964), as also for the 
Dorosomatinae (not yet recorded from South America). Some progress has been 
made in the genera I/isha and Pellona of the Pristigasterinae (e.g. Whitehead 1970), 
but bigger collections are required. 

The overall classification of the Clupeidae is still unsatisfactory. Studies of 
clupeoid gill-arch and hyobranchial structure and epibranchial organs by Nelson 
(1967a, b, 1970) and Miller (1969), and of gut form by Harder (1958a, b, 1960), 
have suggested a radically different arrangement of genera and subfamilies to that 
hitherto accepted. However, the key and classification used here are essentially 
for identification of material and do not reflect the many current but still evolving 
concepts of classification, although these are briefly discussed under each subfamilial 
heading. 


10 Poe oP Wi Ee EE Ag 


TABLE I 


Clupeoid fishes of the Guianas (* specimens or positive record) or species likely to occur there. 
(M, marine ; FW, freshwater; B, brackish.) 


Family CLUPEIDAE 


(Dussumieriinae) 
1. Etvumeus teres (p. 14) 


(Spratelloidinae) 
2. Jenkinsia lamprotaenia (p. 18) 


3. Jenkinsia near J. stolifeva (p. 21) 
(Clupeinae) 
4. Sardinella aurita (p. 27) 


5. Sardinella brasiliensis (p. 30) 


6. Harvengula humeralis (p. 35) 


7. Havengula clupeola (p. 38) 


8. Havengula jaguana (p. 41) 


9g. Opisthonema oglinum (p. 46) 


10. Lile piquitinga (p. 48) 

11. Rhinosardinia amazonica (p. 53) 
(Alosinae) 
(Dorosomatinae) 
(Pristigasterinae) 

12. Pellona harroweyri (p. 61) 


13. Pellona flavipinnis (p. 67) 


14. Pellona castelnaeana (p. 71) 
15. Odontognathus mucronatus (p. 73) 


16. Odontognathus compressus (p. 78) 


17. Chirocentrodon bleekerianus (p. 80) 


18. Pristigastey cayana (p. 85) 


* M 


Avil 


M 
VE 


M 


*M 


= MI 


EVE 


* M 


2B 
* EW 


*M, FW, B 


2 EWS 


= EW ae as: 
*M, B, FW 
=i 

* M 


EWE es 


Wood’s Hole to Gulf of Mexico; 
Colombia, Venezuela ; Trinidad, 
Guyana, French Guiana 


Bermuda (type loc. of viridis) ; 
Florida to West Indies and 


Venezuela ; Tobago 


Venezuela 


Woods Hole to Trinidad ; Guianas ; 
Ceara; Rio de Janeiro 

Gulf of Mexico to Venezuela ; 

? Trinidad ; Victoria to Rio de 
Janeiro 

? Florida ; Cuba to Venezuela ; 
Surinam ; ? Brazil 

? Florida ; West Indies to 
Venezuela; Trinidad; ? Recife ; 
Fernando de Naronha; Bahia, 
Rio de Janeiro to Santos 

? Florida ; Cuba to Venezuela ; 
Trinidad, Guyana, Surinam ; 
Recife 

Gulf of Maine, Bermuda, West 
Indies to Venezuela ; Trinidad, 
Guyana, Surinam ; Ceara to Santa 
Caterina 

Venezuela ; Natal to Bahia 
Guyana, Surinam ; Para 

Not recorded (see p. 56) 

Not recorded (see p. 57) 


Costa Rica, Panama; Venezuela ; 
Trinidad, Guyana, Surinam ; 

Rio de Janeiro 

Guyana, Surinam, Fr. Guiana ; 
Amazon, ? Orinoco mouth ; south 
to Buenos Aires 

? Orinoco mouth ; Guyana (only 
Amazon drainage) ; Amazon 
Orinoco delta ; Trinidad, Guyana, 
Surinam 

Panama; Venezuela; Trinidad 
Panama; West Indies; Venezuela ; 
Trinidad, Orinoco mouth, Guyana, 
Surinam ; Sao Paulo 

? Guyana, ? Surinam, Fr. Guiana ; 
Amazon system (mouth to upper 
tributaries) 


pecirapancen oi pemreertse =~ 
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Family ENGRAULIDAE 


19. Engraulis euvystole (p. 91) 
20. Anchovia clupeoides (p. 97) 


21. Anchovia surinamensis (p. 100) 


22. Cetengraulis edentulus (p. 107) 
23. Anchoa spinifer (p. 114) 

24. Anchoa trinitatis (p. 121) 

25. Anchoa cubana (p. 122) 


26. Anchoa parva (p. 125) 


27. Anchoa lamprotaenia (p. 128) 


28. Anchoa hepsetus (p. 132) 


29. Anchoa filifera (p. 140) 
20: Anchoa lyolepis (p. 144) 


31. Anchoviella lepidentostole (p. 149) 


32. Anchoviella brevivostris (p. 153) 
33. Anchoviella guianensis (p. 157) 


34. Anchoviella cayennensis (p. 161) 


35. Lycengraulis batesii (p. 166) 


36. Lycengraulis grossidens (p. 173) 


37. Pierengraulis atherinoides (p. 181) 


vive 


*M, B, Fw 


* FW, ? B 


*M 


*M, B, FW 


M 


*M 


TAM 


ea Bs 


*M 


*M 


*M 


* MB 


*M, FW 


wiles) 


teTD ct ak) W 
*PW,?B 


*PWB, M 


*M, FW 


Wood’s Hole to Beaufort ; 
Venezuela ; Tobago, Guyana, 
Sutinam ;- N. FE. Brazil 

Panama; West Indies; Venezuela ;‘ 
Trinidad ; Ceara, Recife, Rio de 
Janeiro 

Venezuela (Gulf of Paria) ; 
Trinidad, Guyana, Surinam, Fr. 
Guiana; Para, Poti and Parnaiba 
rivers 

Panama; West Indies; Venezuela ; 
Trinidad, Guyana, Surinam ; Rio 
de Janeiro, ? southern Brazil 
Ecuador (Guayaquil), Panama 
(Pacific and Atlantic coasts) ; 
Venezuela ; Trinidad, Guyana, 
Surinam, Fr. Guiana; ? south to 
Santos (Brazil) 

Venezuela; Trinidad 

Florida to West Indies ; Mexico, 
Guatemala; Venezuela; Trinidad, 
Surinam 

Jamaica, Cuba; Panama, 
Venezuela; Trinidad; N.E. Brazil 
Florida to West Indies; Panama, 
Venezuela ; Tobago, Trinidad, 
Guyana, Surinam ; N.E. Brazil 
Florida to Venezuela; Trinidad ; 
Brazil 

West Indies ; Colombia, Venezuela ; 
Trinidad, Guyana, French Guiana ; 
Recife to Sao Paulo 

Mexico, Florida, West Indies ; 
Colombia, Venezuela ; Tobago, 
Trinidad 

Guyana, Surinam; N.E. Brazil, 
Sao Paulo, Paranagua Bay 
Orinoco mouth, Guyana, Surinam, 
Fr. Guiana; N.E. Brazil, 
Paraguacu river 

? eastern Venezuela ; ? Trinidad, 
Guyana, Surinam, Fr. Guiana ; 

? lower Amazon 

Trinidad, Surinam, Fr. Guiana ; 
Amazon ‘mouth; ? S. Brazil (Victoria) 
Orinoco delta, Guyana, Surinam ; 
NE. Brazil 

Venezuela ; Trinidad, Guyana, 
Surinam ; south to Rio de 
Janeiro; ? Paraguay, Uruguay, 
Argentina 

eastern Venezuela ; Guyana, 
Surinam, Fr. Guiana; N.E. Brazil 
(Para, Ceara), ? to Rio de Janeiro 
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KEY TO THE SUBFAMILIES OF CLUPEIDAE 


I. No abdominal scutes but a thin W-shaped pelvic scute present 


A. Branchiostegal rays 15-20; premaxillae rectangular 
DUSSUMIERIINAE (p. 12) 


B. Branchiostegal rays 6-7 ; premaxillae triangular 
SPRATELLOIDINAE (p. 17) 
II. Abdominal scutes usually present, often keeled, but pelvic scute always with 
ascending lateral arms 
A. Anal fin base short, less than 30 rays (unless mouth inferior) 
1. Upper jaw without deep median cleft* 
a. Two supra-maxillae ;+ pelvicraysi6-9 . CLUPEINAE (p. 22) 
b. Anterior supra-maxilla absent, posterior sometimes absent 
also; pelvic rays i7 | | 
PELLONULINAE (absent from New World) 
2. Upper jaw with deep median cleft 
a. Lower jaw normal; mouthterminal . . ALOSINAE (p. 55) 
b. Lower jaw with dentary flared outwards; mouth inferior 
DOROSOMATINAE (p. 57) 
B. Anal fin base long, more than 30 rays; lower jaw very prominent 
PRISTIGASTERINAE (p. 57) 


Subfamily DUSSUMIERIINAE 


There is no general agreement on the status of the round herrings (i.e. family 
Dussumieriidae of Bertin 1943 and Whitehead 1963a). Hildebrand (1964) and 
Greenwood et ali (1966), for example, removed all round herring genera to the 
Clupeidae. The discovery of weak pre-pelvic scutes in the ‘round herrings’ Gual- 
christella (Whitehead 1962) and Efirava (Poll, Whitehead & Hopson 1965), and of 
similar poorly developed scutes in the ‘herring’ Laeviscutella dekimper (Poll et ali, 
loc. cit.), and no scutes at all in another ‘herring’ Congothrissa gosser (Poll 1964), 
effectively removed the single diagnostic feature separating the round herrings from 
the herrings. The round herrings (sensu lato) in fact seem to comprise three distinct 
groups or lineages within the family Clupeidae, placed for the time being in three 
subfamilies : 


a. Subfamily Dussumieriinae 
Dussumieria and Etrumeus. High branchiostegal count (15-20), rectangular 
pre-maxillae, W-shaped pelvic scute, no abdominal scutes, cylindrical body ; 
marine. 


b. Subfamily Spratelloidinae 
Spratelloides and Jenkinsia. Normal clupeid branchiostegal count (6-7) and 
pre-maxillae (triangular), but W-shaped pelvic scute, no abdominal scutes, 
cylindrical body ; marine. 7 


* A slight median cleft in Rhinosardinia, but the retrorse spine on the maxilla identifies the genus 
(see Figure 15). 

+ Anterior supra-maxilla absent in the New World Platanichthys but pelvic rays i 6 (i 7 in all Pello- 
nulinae, except i 6 in Siervathrissa leonensis and in some Thrattidion noctivagus). 
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c. Subfamily Pellonulinae 
i, Tribe Ehiravini 
Ehirava, Gilchristella, Dayella, Sauvagella, Spratellomorpha. Normal clupeid 
branchiostegal count, pre-maxillae and pelvic scute (with ascending 
arms), but pre-pelvic scutes present (in the first three genera) and body 
compressed ; freshwater or estuarine ; Indo-Pacific. 
ii. Tribe Pellonulini (abdominal scutes always present ; West African fresh- 
water genera). 
iii. Tribe Congothrissini (no abdominal scutes, no supra-maxillae ; Congothrissa 
only, West Africa). 
iv. Tribe Hyperlophini (dorsal scutes also present ; Australian genera Hyfer- 
lophus and Potamalosa). 


The first two subfamilies share the W-shaped pelvic scute (unknown in any other 
clupeoid genera), but neither this, nor the high branchiostegal count and character- 
istic pre-maxilla shape in the first group, seem sufficient reason to separate any of 
these fishes from the remaining clupeids at anything but subfamilial level. Members 
of the third subfamily are even more clupeid-like and merely reflect tendencies 
towards reduction (of scutes and pre-maxillae) already present in the Pellonulinae 
(see discussion in Poll e¢ alii 1965 : 286). 


KEY TO THE GENERA OF DUSSUMIERIINAE 


I. Pelvic fins under dorsal base ; anal rays 14-19; exposed portion of sub-operculum 
subrectangular ; isthmus pointed anteriorly . ; DUSSUMIERIA (Indo-Pacific) 
[a single species, D. acuta Valenciennes] 
II. Pelvic fins behind dorsal base ; anal rays 9-13 ; exposed portion of sub-operculum 
triangular ; isthmus with ‘shoulders’ anteriorly . ETRUMEUS (Cosmopolitan) 
[a single species, FE. teves (DeKay)] 


ETRUMEUS Bleeker, 1853 


Etrumeus Bleeker, 1853, Verh. batav. Genoot. Kunst. Wet., 25:48 (Type: Clupea micropus 
Schlegel = Alosa teres De Kay). 


_ Perkinsia Eigenmann, 1891, Am. Nat., 25: 153 (Type: Perkinsia othonops Eigenmann). 


Halecula Jordan, 1925, Stanf. Univ. Publs biol. Scit., 4: 41 (Type: Halecula acuminata Jordan). 


_ Parahalecula Fowler, 1958, Notul. Nat., No. 310: 5 (Halecula Jordan preoccupied). 


This synonymy has been discussed in an earlier paper (Whitehead 1963a : 323-4) ; 
the corselet of scales characteristic of Perkinsia is a feature of all large specimens of 
Etrumeus, while the types of Halecula acuminata are merely juvenile Etrumeus. 

Etrumeus occurs in six main areas: Western North Atlantic (Bay of Fundy to 


the Guianas), Eastern Pacific (Gulf of California to north of Los Angeles, also 
Galapagos Is. and Hawaii), South Africa (Walvis Bay to Natal), Red Sea and Gulf 


} 


| of Aden (with immigrants into the eastern Mediterranean), southern coasts of 


_ Australia and the coasts of Japan. As with other clupeids with disjunct populations 
| (e. g. Sardinops), it is difficult to decide whether these represent distinct species or 
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merely subspecies. In the most recent study (Whitehead 1963a) differences were 
found in body depth, gillraker counts and numbers of dorsal, anal and pectoral fin- 
rays but insufficient material was available and all were placed in a single species, 
Etrumeus teres (De Kay). This solution is adopted here. 


1. Etrumeus teres (De Kay, 1842) 
(Figure 2) 

Alosa teves DeKay, 1842, Nat. Hist: New York, pt. 4 — Fishes : 262, pl. 40, fig. 128 (New York) ; 
Whitehead, 1963, Bull. Br. Mus. nat. Hist. (Zool.), 10 (6) : 321 (revision) ; Haugen, 1969, 
Mems. Soc. Cienc. nat. La Salle, 29 (83) : 119 (first Venezuelan record). 

Clupea micropus Schlegel, 1846, Fauna Japon. Poiss., pt. 13 : 236, pl. 107 (2) (S.E. coast of 
Japan). 

Etrumeus jacksoniensis Macleay, 1879, Proc. Linn. Soc. N.S.W., 3: 36, pl. 4 (1) (Port Jackson). 

Etrumeus acuminatus Gilbert, 1891, Proc. U.S. natn. Mus., 13: 56 (Gulf of California). 

Perkinsia othonops Eigenmann, 1891, Am. Nat., 25: 153 (Point Lona, California). 

Etrumeus sadina: Hildebrand, 1964, Fishes W.N. Atlantic, No. 1 (3) : 263 (non Clupea sada 


Mitchill, 1814). 


Synonymy: the name Etivumeus sadina (Mitchill 1814) has been frequently used 
for the Western Atlantic form, but Mitchill’s species had only 7 branchiostegal rays 
(13-15 in Etvumeus) but g pelvic rays (8 in Etvuwmeus) and was almost certainly 
Sardinella (Whitehead 1963a : 321 and more fully in 1963c). As stated above, a 
single species of Etvwmeus is recognized here. 


SPECIMENS. 


a. 8 fishes, 146-0-171-0mm §S.L., Ovegon cruise, off Guyana, 7°52’ N : 57°19’ W, 6: 11 : 1957, 
45 {t shrimp trawl, field no. 2003, USNM 188907. 

b. 8 fishes, 80-7-100-0 mm S.L., Ovegon Sta. 4198, off French Guiana, 2: 8: 1962, TABL 105812. 

c. I fish, 64-2 mm S.L., Calamar cruise 67-4, Sta. 51a, Chaguaramas Bay, Trinidad, 13 : 4 : 1967, 
TABL 104829. 


DESCRIPTION. Based on the 8 Guyana fishes, 146:0-171:0 mm S&.L., listed in 

batch a, USNM 188907. 
Br.St. 13-14, D iti-iv 15-17, Pi (13) 14 (15), Vi7, A iii (7) 8 (0), g.r. 32 (6.4); 33 ae 
In percentages of standard length: body depth 17:5-20-1, head length 27-5-28-2 ; 
snout length 8-4-9:3, eye diameter 7:3—8-0, length of upper jaw 9:7-10°3, length of 
lower jaw (13°5) I4:4-15:0; pectoral fin length (14-1) 15-2-16-2, pelvic fin length 
8-9-9°7, length of anal fin base 4:8-5-7 (6-1) ; pre-dorsal distance 45°5-47°5, pre- 
pelvic distance 64:6-67-0, pre-anal distance (77:0) 84: 5c 87°5. 

Body rather cylindrical, its width 1-5-1-7 times in its depth, the latter about 
two-thirds of head length ; belly with a pelvic scute consisting of a tongue-shaped 
median plate extending between the pelvic bases and a pair of semicircular arms 
reaching around to behind the base of the first pelvic ray ; behind this and partly 
underlying the ‘tongue’ is a second, diamond-shaped scute. Snout rather pointed, 
a little greater than eye diameter, with the jaws about equal ; eye covered by thin 
adipose tissue. Upper jaw fairly slender, reaching to or just beyond anterior 
border of eye ; pre-maxillae forming flat, subrectangular plates, overlapping in the 
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Fic. 2. Etrumeus teres (De Kay). From Hildebrand 1964 (Wood’s Hole specimen, as 
E. sadina). 


midline, with one or two small conical teeth, the distal half of each plate overlying 
the maxilla; no hypo-maxillae ; maxillae with expanded portion about five times 
as long as deep, the lower edge with a single series of fine teeth ; a single (posterior) 
supra-maxilla, slender, barely expanded posteriorly, a little over half eye diameter. 
Lower jaw much longer than upper, its articulation lying below vertical from eye 
centre, its length about 2-5 times its depth ; small conical teeth present on either side 
of symphysis and slightly larger teeth continuing up anterior half of jaw. Basihyal 
and basibranchial toothplates with granular teeth, the plates very similar to those of 
Harengula jaguana (Figure 7d) ; fine granular teeth also present on vomer, palatines 
and ecto- and endo-pterygoids. 

Operculum with exposed portion about twice as deep as broad, posterior margin 
almost vertical, ventral margin rising at an angle of about 60 degrees. Sub- 
operculum with hind margin not quite vertical, postero-ventral angle a right-angle, 
no indentation near base of pectoral fin. Inter-operculum little exposed, its depth 
about a quarter of the pupil diameter. Branching cutaneous canals covering 
almost entire surface of head and reaching onto nape and humeral region. Fronto- 
parietal region with a smooth, triangular, wedge-shaped area bounded medially by 
a pair of prominent bony ridges converging and almost meeting at the hind end of 


_ the skull. 


Posterior border of gill opening without fleshy lobes or cleithral lobe ; isthmus 
about five times as long as broad, fully scaled almost to tip, with prominent 


‘shoulders’ anteriorly (supported by similar projections of the urohyal). Gill- 


rakers fine, slender, about half eye diameter, with numerous fine serrae irregularly 
scattered along and on either side of inner edge ; 2-3 very rudimentary gillrakers 
(mere stumps) on posterior face of the 2nd epibranchial and 4-5 small, triangular 


gillrakers on this part of the 3rd epibranchial. Pseudobranch present, exposed, about 
three-quarters eye diameter, reaching posteriorly onto inner face of operculum. 


Dorsal fin origin nearer to snout than to caudal base by o-8-1-2 eye diameters ; 


base of fin lying in shallow groove which can accommodate entirely the depressed 
fin. Pectoral fin base set very low on body ; axillary scale present, 14:2-14-8 per 
cent of S.L. or about o-g length of fin, providing a shallow groove for the reception 
| of the first unbranched ray. Pelvic fin base about two eye diameters nearer to anal 
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origin than to pectoral base and about half eye diameter behind vertical from last 
dorsal ray ; axillary scale present, rather variable in length (4-7-6-1 per cent of 
S.L. or about 0-5-0-66 length of fin) ; final branched ray much branched, appearing 
as two but arising from single base. Anal fin base extremely short and set well 
back on body, its origin nearer to caudal base than to pelvic base by about one eye 
diameter. Caudal apparently without alar scales (see comment below). 


Scales : missing. 


Colour : overall body colour brown, shading to silver on the belly. Distinct black 
pigmentation on tip of snout, at bases of pectoral rays and at base of caudal. 


Note. Etrumeus has been considered chiefly temperate or subtropical in dis- 
tribution but discovery of the isolated Red Sea population (Whitehead 1963a : 325) 
showed that high temperatures and salinities were not necessarily a barrier. For 
the Western Atlantic, Hildebrand (1964 : 266) gave as the most southerly records 
of the species Cape Canaveral (Florida) and Mobile Bay and off New Orleans in the 
Gulf of Mexico. Bullis & Thompson (1965 : 20) brought this limit farther south to 
the Gulf of Campeche (Ovegon material from 20°47’ N: 91°27’ W) and Rass & | 
Juarez (1967) identified Etvumeus eggs in plankton hauls off the western tip of 
Cuba (their Station 94). Two years later, Haugen (1969) announced the discovery | 
of Etrumeus teres off Venezuelan coasts, believing this to represent an isolated popu- _ 
lation distinct from that of the Gulf and Atlantic coasts of North America. Three © 
Colombian specimens (148-1-153°5 mm S.L., 12°09’ N : 72°47’ W, shrimp trawl at — 
100 fathoms, TABL 100244) were collected by the Ovegon, so that the southern | 
Caribbean population extends at least from Colombia, through Venezuela to Trinidad — 
and as far as French Guiana. The complete absence of records from this area until | 
quite recently leaves open the possibility that specimens from the northern parts | 
of the Caribbean and from the Antillean Arc may one day be found. 

As noted by Haugen (loc. cit.), and borne out by the present Guianas material, the — 
morphometric and meristic differences between the southern Caribbean specimens | 
and those from the American Atlantic coasts are less than those between other and | 
more distinctly separated populations. The Caribbean specimens differ from those | 
to the north in having fewer gillrakers (32-33 in 8 Guyana fishes ; 30-35, mode 32, 
in 21 Venezuelan fishes fide Haugen, loc. cit.; but 34-36 in 9 North American 
fishes, fide Whitehead 1963a: fig. 8). They also have deeper bodies (respectively 
I7°5-20°I ; 17°4-21'I ; but 15:2-16-4 per cent of S.L.). There is some suggestion 
that body depth shows positive allometry with standard length (Whitehead 19632 : 
fig. 10), but Haugen’s small Venezuelan fishes (56-3—98-1 mm S.L.), as well as the | 
small fishes from French Guiana listed in batch 0, are markedly deeper than the | 
rather larger North Atlantic specimens, the latter resembling slender-bodied Japa | 
juveniles (Whitehead, Joc. cit. : figs. 9, 10). | 

The absence of alar scales in Etvumeus, as also in Dusswmerza, is curious because - 
such scales are normally present in round-bodied and presumably switt clupeoids | | 
(see footnote, p. 93). If, as has been supposed (Whitehead 1963a), the high | 
branchiostegal count and absence of all but the pelvic scute in Dussumieria and | 
Etrumeus are primitive characters, then alar scales may be restricted to genera that | 
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evolved subsequently. The almost rectangular pre-maxillae in Dussumieria and 
Etrumeus may also be a primitive feature. Both genera have a very wide dis- 
tribution, especially Etrumeus, which suggests a long history and one that pre- 
dates the differentiation of other and more restricted clupeoid genera. 


Subfamily SPRATELLOIDINAE 


Of the two genera placed in this subfamily, Spratelloides is widely spread in the 
Indo-Pacific, while Jenkinsia is restricted to the warmer parts of the Western 
Atlantic, from Bermuda southwards to Venezuela; it is the only member of this 
subfamily in the New World. 


JENKINSIA Jordan & Evermann, 1896 


Jenkinsia Jordan & Evermann, 1896, Bull. U.S. natn. Mus., 50: 418 (Type: Dussumieria 
stolifera Jordan & Gilbert). 


In a revision of the genus Jenkinsia (Whitehead 1963a) two species were recog- 
nized, J. lamprotaenia (Gosse) and J. majua Whitehead, each with a subspecies. 
Dr W. Eschmeyer has since pointed out to me that, in addition to the high gillraker 
form of J. lamprotaenza (i.e. J. l. viridis of Bermuda and Venezuela), other distinctive 
forms can be recognized in the Gulf of Mexico and Caribbean. These differ from 
J. lamprotaenia sensu stricto in having a lower pectoral count (i 10-11, cf. 1 12-13) 
and certain amongst them can be further distinguished by a narrowing of the silver 
lateral band anteriorly, a slightly deeper body, a larger eye, etc. The pectoral 
count shows almost no overlap within samples amongst the material studied and 
the name J. stolifera (Jordan & Evermann) can be used for the fishes with a low 
count. In preserved material, the narrowing of the lateral band can appear as a 
narrowing of the melanophores but it is not always clear whether the silvery pigment 
also narrows anteriorly. The problem is being studied by Dr Eschmeyer and for 
the present only the pectoral count will be used to separate J. stolifera from J. 
lamprotaenta. 

This genus was not recorded by Schultz (1949) for Venezuela, but the descriptions 
oi Metzelaar (1919), Martin (1955) and Cervigén (1966), as well as specimens loaned 
by the latter and in Washington, show that J. lamprotaenia, J. stolifera and a 
form resembling J. stolifera are present along Caribbean coasts of Venezuela. They 
may all penetrate into the Guianas region, but so far only J. lamprotaenra has been 
found. . 


KEY TO THE SPECIES OF JENKINSIA 


i, Pre-maxillae toothed ; posterior frontal fontanelles divided anteriorly by wedge 
_ of bone with a triangular depression in front ; isthmus tapering fairly smoothly 


of S.L. 


18 Pooks 2 witha AD 


A. Pectoral rays i12-13; isthmus slender, its width 2-5-4:8 times in its 
length, with slight ‘shoulders’ anteriorly de : J. lamprotaenia 
i. Gillrakers on lower part of 1st arch 20-24 (mode 22-23) (Florida, 
Yucatan, Vireim: lis ete.) = : : .  ‘lamprotaenia’ 
ii. Gillrakers on lower part of 1st arch 27- 30 (mode 29) (Bermuda) 
or 22-29 (mode 25) (Venezuela, Tobago) : ‘viridis’ (p. 18) 
B. Pectoral raysito-11; gillrakers 18-25 (Florida to Venezuela) ; isthmus 
broadly triangular, its width 1-3-2-6 times in its length, pointed 
anteriorly . : ; ‘ J. stolifera (p. 21) 
2.  Pre-maxillae edentulous ; posterior frontal fontanelles narrowly divided anteriorly, 
area in front domed, becoming flat in large fishes; isthmus with distinct blunt 
‘shoulders’ anteriorly ; anal rays 11-111 9-11 (total 11-13) ; ae depth 10-15 
per Cents onl: ‘ : J. majua 
i, Gillrakers on lower ae of Ist inet ye AE (ede 26). (Gulf of Mexico) 
J. m. majua 


ii. Gillrakers on lower part of 1st arch 21-24 (mode 23) (Bahamas and N.W. 
Cambbean 7). : c ; : : : 3 , J.m. woodsi 


2. Jenkinsia lamprotaenia (Gosse, 1851) 
(Figure 3) 


Clupea lamprotaenia Gosse, 1851, Naturalist’s sojourn in Jamaica: 291, pl. I (2) (Jamaica). 

Jenkinsia lamprotaenia: Metzelaar, 1919, Rept. fishes coll. Dr. Boeke in Dutch West Indies, 
1904-5 :9 (Curacao); Martin, 1955, Mems. Soc. Cient. nat. La Salle, 15: 185 (Bahia de 
Mochima, Venezuela) ; Cervigén, 1966, Peces marinos Venezuela, 1: 116 (Los Roques and 
Cubagua Is., Venezuela). 

Stolephorus viridis Bean, 1912, Proc. biol. Soc. Wash., 25: 122 (Bermuda). 

Jenkinsia lamprotaenta viridis : Whitehead, 1963, Bull. By. Mus. nat. Hist. (Zool.), 10 (6) : 354 
(on Martin’s Venezuela record). 


Synonymy : the types of the Bermudan Sitolephorus viridis differ from the nominate 
form in their more slender bodies and higher gillraker count, but even subspecific 
separation seems doubtful (see NOTE below). 


SPECIMENS. 
a. 137 fishes, 29°5-50:°6 mm S.L., Fregata cruise 67-3, Sta. 55, off Tobago, 19: 11 : 1967, TABL 
105859. 

DESCRIPTION. Based on 15 of the Tobago fishes listed above, 43:2-51-3 mm 
S25 LABIE 105850: 
Br.sty (5) 6, D 1 10 (£7), 11 (8), P i 12 (13); V1.7, Ati 11 4-1), 12 (6), 135) ee 
g.r. 22-24 (see Table 2). 
In percentages of standard length: body depth 16-1-17-9, head length 25-0-27°4 ; 
snout length 7-0-8-1, eye diameter 7:0-8-3, length of upper jaw 9-9-10-7, length of 
lower jaw 12°3-13:4; pectoral fin length (13-8) 14:4-15-5, pelvic fin length 11-4- 
13°4, length of anal fin base I1-4-13-6 ; pre-dorsal distance 45:4-49:5, pre-pelvic 
distance 52°7-56°5 (58-1), pre-anal distance (74:3) 76:9—79°8. 

Body a little compressed, its width about half its depth, the latter about two- 
thirds of head length ; belly with a single (pelvic) scute, W-shaped, with lateral 
arms reaching around to behind base of first pelvic ray; scute plate with small 
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Fic. 3. Jenkinsia lamprotaenia viridis (Bean). From Hildebrand 1964 (as J. viridis). 


median point between fin bases, to which is attached a short ligament running 
posteriorly. Snout rather pointed, equal to eye diameter, with the lower jaw 
projecting slightly; eye free, not covered by adipose membrane. Upper jaw 
fairly short, reaching almost to vertical from anterior pupil margin ; pre-maxillae as 
in other clupeids (triangular), with a single series of up to ten fine conical teeth ; no 
hypo-maxillae ; maxillae with expanded portion about four times as long as deep ; 
a single (posterior) supra-maxilla, well expanded posteriorly and in shape similar 
to that in Harengula (lower portion almost twice length of upper portion, the latter 
rising very abruptly from the median shaft of the bone). Lower jaw longer than 
upper, its articulation lying on vertical from eye centre, its length 2:25-—2-33 times 
its depth, the highest point of the coronoid process lying somewhat before the mid- 
point of the jaw; no teeth present. Possibly some minute basibranchial teeth, but 
no teeth on basihyal, pterygoids and palatine. 

Operculum about twice as deep as broad, its posterior margin strongly indented, 
its ventral angle projecting beyond base of Ist pectoral fin. Sub-operculum with a 
sharply pointed postero-ventral angle. Penultimate branchiostegal ray (usually 
5th) also pointed posteriorly. Inter-operculum little exposed. Branching cuta- 
neous canals extending over most of head and onto humeral region. Posterior 
frontal fontanelles present, equal in length to pupil diameter, divided anteriorly by 
wedge of bone (frontals) but separated from each other by a narrow extension of 
the supra-occipital. Supra-orbital canal largely bridged over except for open 
groove above eye centre. 

Posterior border of gill opening angularly rounded, with a fleshy cleithral lobe. 
Isthmus tapering evenly forward but with more or less distinct but small ‘shoulders’ 
at junction with exposed stem of urohyal; width of isthmus 2:9-3-7 times in its 
length. Gillrakers fairly fine, the longest about half eye diameter in length, a 
series of fine serrae running down inner edge; posterior face of 3rd epibranchial 
with 4-5 short triangular rakers. Pseudobranch present, exposed except for narrow 
band of tissue at base of filaments (about ten present), its length about two-thirds 
eye diameter. 
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TABLE 2 


Gillraker counts in Jenkinsia (270 fishes) 


Gillrakers on lower part of 1st arch 


cnr eS men tir Ma pen 


Locality Material SEER ee 
18 19 20 21 22 2324.25 26 27 28 26mm 
A. Pectoral count 13-14 


(lamprotaenia) 
Jamaica SYNTYPES, lamprotaema 
BMNH 1962.7.19.3-4 Dcgek 
Dry Tortugas BMNH 1962.8.1.33-36 13 | 
Bahamas BMNH 10962.7.21.1-50 EE sow 23 
Gulf of Campeche BMNH 1962.8.1.51-59 Verne tty fate") | 
Yucatan BMNH 1962.8.1.1-9 Ey Es | 
Virgin Is. BMNH 1962.7.21.116-120 Bn 10s 2 | 
| 
(viridis) | 
HOLODY2PE, PARALYEES, | 
Bermuda bermudana | 
USNM 100546, 124329 2. Aas | 
eae SYNTYPES, viridis | 
USNM 74084, 196658 La : 
Bermuda USNM 164864 132% | 
Cervigén (1966) on Cds ee lie | 
Venezuela Martin (1955) io.2 ae 
USNM 19064,19035 L {5 Onan 
Tobago TABL 105859 2 Te, 
B. Pectoral count 11-12 | 
(stolifera) ) 
Florida HOLOTYPE PARALY PES, 
stolifera : 
BMNH 1884.7.7.47-56 3. 2.2 | 
USNM 34964 fo 3 ot 
: BMNH 1962.8.1.10-12 
Bal doneuias BMNH 1962.8.1.13-22 ; = gel 
Venezuela USNM 194035-6 ge a 
(silver stripe narrows) 
Florida BMNH 1962.7.21.51-100 Aes 6! 5 
Bahamas BMNH 1962.7.21.101 —105 Oe 
Jamaica BMNH 1967.6.16.1-60 E83 5 OR-40 
Serrana Bank BMNH 1962.8.1.37—47 | AR ae eee 
Puerto Rico BMNH 1965.7.12.46-107 5 


Venezuela Cervigén (1966) i RN ha 2 es 
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Dorsal fin origin nearer to snout than to caudal base by 0-25-0-75 eye diameter ; 
rst unbranched ray about half length of second and not preceded by minute ray. 
Pectoral fin tip failing to reach pelvic base by 1-5-2-0 eye diameters ; no axillary 
scale present (? lost). Pelvic fin base nearer to anal base than to pectoral base by 
about two-thirds eye diameter and lying on vertical from base of 5th or 6th branched 
dorsal ray ; no axillary scale (? lost). Anal origin about equidistant between pelvic 
base and caudal base ; 1st unbranched ray about half length of second and not 
preceded by minute ray. Alar scales present on caudal (but lost in many specimens). 


Scales : missing. 


Colour : uniform light brown with bright silvery lateral stripe, at its widest (below 
dorsal) equal to half eye diameter, not narrowing anteriorly. Scattered melano- 
phores on head (especially on lower lip), on midlateral line, as a double row down 
entire length of back and from anal origin to base of caudal. 


NotE. The 28 Bermudan specimens examined (including type material of 
S. viridis and J. bermudana) have a much higher gillraker count (27-30, mode 29) 
than in specimens from the Gulf of Mexico and the Antillean Arc (20-24, mode 
22-23, in 62 fishes —- see Table 2). While this might have justified recognition of a 
Bermudan subspecies, Jenkinsia lamprotaenia viridis (e.g. by Whitehead 1963a: 
354), the inclusion of gillraker counts from Venezuelan and Tobago specimens 
bridges the gap and suggests that higher counts tend to occur at the extreme limits 
of the range of the species but without discrete geographical boundaries. The 
Bermudan fishes are rather slender (body depth 16-6 per cent of S.L. in the lectotype 
of S. viridis and 15-1-18-9 per cent in 11 types of J. berymudana) when compared 
with Cervigén’s Venezuelan specimens (18-6-—20°8 per cent of S.L.), but the Tobago 
fishes are also slender (16-1-17-9 per cent of S.L.). Larger collections are needed 
before such anomalies can be explained. 


3. Jenkinsia near J. stolifera (Jordan & Gilbert, 1884) 
(Figure 4) 
Jenkinsia stolifera : Cervigén, 1966, Peces marinos Venezuela, 2 : 925 (Los Testigos and Cubagua, 

Venezuela). 

Cervig6n’s specimens agree with J. stolifera in having 11-12 pectoral rays but 
differ in their anterior narrowing of the silver lateral band (well shown in Cervigén’s 
_ figure, reproduced here). In the paratypes of Dussumieria stolifera (BMNH 
1884.7.7.47-56 and USNM 34964) the lateral band is still bright silver, whereas in 


_ Cervigon’s specimens it is merely marked by a series of melanophores in the area 


shown white in his figure ; in the holotype of D. stolifera (USNM 34964) the band 
_ Is pale cream but clearly does not narrow anteriorly. 

_ In four Venezuelan specimens collected subsequently by Dr Cervigén (from La 
Blanquilla), the pectoral count was 11-12 except in one fish with 13. This is the 
_ only instance of both a high and a low count within the same batch. The anomalous 


_ fish had 24 gillrakers (first raker a short stump) but the lateral band narrowed 
anteriorly. 
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Fic. 4. Jenkinsiasp. near to J. stolifera (Jordan & Gilbert) but showing a distinct narrowing 
of the silver lateral band anteriorly. From Cervigon 1966 (as J. stolifera). 


No name exists for the present species but description should await full revision 
of the genus. 

Two specimens from Venezuela (USNM 194035, 194036) have been examined in 
which the silver band does not narrow anteriorly and these may be true J. stolifera 
(pectoral i 10, gillrakers 20, 21). 


Subfamily GCLUPEINAE 


Fourteen genera have been ascribed to this subfamily (Whitehead 1968), of which 
six are exclusive to the New World (Ramnogaster, Lile, Harengula, Rhinosardima, 
Opisthonema and Platanichthys), two are shared with the Indo-Pacific region (Sar- 
dinella and Sardinops) and two are found also in the Eastern Atlantic/Mediterranean 
region (Sprattus and Clupea — the latter also in the Western Pacific). Of the four 
remaining genera, two are exclusive to the Indo-Pacific (Escualosa and Herklots- | 
ichthys) and two are restricted to the Eastern Atlantic/Mediterranean region — 
(Clupeonella and Sardina). | 


KEY TO NEw WORLD GENERA OF CLUPEINAE 


I. Pelvic finrays i 6 
A. Two supra-maxillae ; posterior frontal fontanelles occluded in fishes over 
50mm S.L.; no silver stripe on flanks 
RAMNOGASTER (Argentina, Uruguay) 
B. Anterior supra-maxiila absent ; posterior frontal fontanelles still exposed 
at 50mm S.L.; silver stripe down flank PLATANICHTHYS (La Plata only) | 
If. Pelvic fnrays i 7 ori § - | 
A. Operculum with radiating bony striae ; soft papillose ‘gillrakers’ on hyoid ; | 


| 
i 
| 
| 
| 
| 


pelvic fray Siege ; ; SARDINOPS (New World Pacific coasts) 
B. Operculum without bony striae ; no ‘gillrakers’ on hyoid 
1. Bilobed dermal outgrowths on posterior margin of gill opening 


a. Toothed hypo-maxilla present ; pelvic finrays 1 7 
HARENGULA (p. 31) 


a" 
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b. Hypo-maxilla absent ; pelvic finrays i 8 


i. Last dorsal finray filamentous : OPISTHONEMA (p. 45) 
ii. Last dorsal finray normal . SARDINELLA (p. 23) 
2. Posterior margin of gill opening evenly rounded, no fleshy out- 
growths 
a. Sharp retrorse spine at proximal end of maxilla; pelvic 
finrays 1 7 : : : : RHINOSARDINIA (p. 53) 


b. No spine on maxilla 
1. Pelvic finrays 17 
a. Silver stripe down flank ; jaws about equal LILE (p. 47) 
8. No silver stripe ; lower jaw very prominent 
SPRATTUS (Argentina) 
ii. Pelvic finrays 1 8 (rarely 1 7 or i 9) 
a. Gillrakers present on posterior face of 3rd epi- 
branchial ; vomerine teeth present 
CLUPEA (CLUPEA) (Atlantic and Pacific coasts of 
North America) 
6. Gillrakers absent on posterior face of 3rd. epi- 
branchial ; vomerine teeth absent 
CLUPEA (STRANGOMERA) (Argentina, Chile) 


SARDINELLA Valenciennes, 1847 


Sardinella Valenciennes, 1847, Hist. Nat. Poiss., 20: 261 (Type: Sardinella aurita Valenciennes, 
designated by Gill, 1861, Proc. Acad. nat. Sci. Philad.: 35) (full generic synonymy in Whitehead, 
1964b). 


The Western Atlantic probably contains two species of Sardinella, both belonging 
to the group with nine pelvic rays, a long pseudobranch, epibranchial gillrakers 
curled upwards and a large number of gillrakers on the first arch (see key in White- 
head et alit 1966: 47). Regan (1917a) recognized a single Western Atlantic species, 
identifying it with the widespread S. aurita Valenciennes of the Eastern Atlantic, 
Mediterranean and Western Pacific. Subsequent authors have not always agreed ; 
Longley & Hildebrand (1941) and Hildebrand (1964) identified their Western Atlantic 
aurita-like material as S. anchovia Valenciennes. Comparison between the lecto- 
types of S. aunita and S. anchovia, however, shows little difference except for the 
fewer gillrakers in the latter, which is a smaller fish (Whitehead 1967a : 42) (see also 
D and E in Figure 5). Hildebrand’s gillraker data for S. anchovia (Woods Hole, 
New York, Beaufort, Tortugas) are not detailed for individual specimens, but when 
plotted in blocks (stippled, Figure 5) against standard length the general trend is 
not inconsistent with that suggested by the lectotypes of S. mediterranea, S. anchovia 
and S. aurita (Figure 5, C, D and E). On the basis of two specimens of S. aurita 
from Naples, together with Longley’s notes on the Valenciennes types in Paris, 
Hildebrand (loc. cit.: 405) felt that the Western Atlantic aurita-like fishes might 
eventually be distinguished from their Eastern Atlantic counterparts by their 
slightly deeper bodies, longer pectoral fins, fewer scutes and smaller adult size. The 
17 Guyana specimens described here give only partial support to Hildebrand’s 
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contention, and the differences will probably disappear when larger samples are 
compared. 


Depth Pectoral Scutes Maximum size 
(EES 5) (i Sl) (mm S.L.) 
17 Guyana fishes 22°2-25°1 15°O-17°1 18-19(20) + 14-16 148-3 
Hildebrand (1964 : 402) 21:0-26°9 15°0-17°6 (total 32-34) 130:0 
S. aurita, lectotype DD (broken) ?20 + 15 231:0* 
S. mediterranea, lectotype 21:6 ? 13°9 19 + 15 67:3 
S. anchovia, lectotype 19°5 16:2 ?20 + 15 143°6* 


* Largest syntype. 


As far as size is concerned, the largest Western Atlantic specimens appear to be 
about 225 mm S.L. (Cervigén 1966 — Venezuela), whereas specimens up to 340mm 
total length (about 270 mm S.L.) from Senegal are cited by Postel (1960: fig. 9). 
Ben-Tuvia (1960 : 302), however, gives rather lower figures for the Canary Is., 
Algeria and Israel (about 227, 207 and 205 mm S.L. respectively), so that size may 
not provide a valid criterion. 

Hildebrand (1964) recognized a second Western Atlantic species, S. pinnula Bean 
from Bermuda, which he distinguished chiefly by its rather rounder body (width 
< 2 in depth; cf. > 2 in S. anchovia). The five syntypes have been examined 
(74°9-115-4 mm $.L., USNM 74086) and they are indeed very slender and round- 
bodied (body depth 20-4-21-4 per cent of S.L., width 1-86-1-94 in depth). In the 
Guyana specimens described here the width is 1-8—2-0 times in body depth. Body 
shape may, however, be merely a reflection of trophic conditions, although authors 
have frequently drawn attention to noticeably deeper-bodied representatives of — 
certain species of Sardinella. Simpson (1963) was the first to record such deep- | 
bodied fishes in Venezuelan S. anchovia catches. Heald & Griffiths (1967) further _ 
distinguished this form by its larger size, higher width/length ratio of scales (which | 
had fewer crenellations on the posterior margin) and faster growth rate. Lozano- | 
Rey (1950) named deep-bodied fishes from Spanish Sahara Sardinella aunta terrasae, 
but Ben-Tuvia (1960 : 293) recorded intermediates from Israel between deep and 
slender specimens and doubted that any distinction was possible. Raja & Hiyama 
(1969) identified as ‘tevrase’ their deep-bodied specimens of S. aurita from Hong 
Kong, which suggests that deeper or stouter forms may commonly occur throughout 
the range of S. aurita. 

The third Western Atlantic species recognized by Hildebrand (loc. ci.) was 
S. brasiliensis (Steindachner), which he recorded from Florida south to Brazil and 
which he distinguished by its higher gillraker count (white squares in Figure 5). 
Gillraker numbers increased with size of fish in Hildebrand’s samples (as appears 
to be the case in all aurita-like fishes), but the situation may be complicated by the 
influence of exogenous factors on meristic characters. It is significant, however, 
that the type material of S. anchovia from Rio de Janeiro includes one specimen 
(the lectotype) with a low count (100 at 117-5 mm S.L.) and three specimens with 
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Fig. 5. Gillraker counts in Sardinella (lower part of Ist arch) plotted against standard 
length. 
Type specimens (stars) 
A. 3 syntypes of S. anchovia, Rio de Janeiro 
B. Lectotype of S. brasiliensis, Rio de Janeiro 
C. Lectotype of S. mediterranea, Mediterranean 
D. Lectotype of S. anchovia, Rio de Janeiro 
EK. Lectotype of S. aurita, Mediterranean 


Published data Guianas specimens 
Stippled blocks S. anchovia of Hildebrand Black triangles 19 Guyana fishes 
(1964) White triangles 15 Trinidad fishes 
White squares _ S. brasiliensis of Hildebrand Black squares 22 Tobago fishes 
(1964) Black circles 6 Venezuelan fishes 
White circles S. brasiliensis of Hollanda 
(1966), Céara, Brazil 
Dotted line S. anchovia of Cervigon 


(1966), Venezuela 


high counts (151, 174, 179 at 104'5, 108-0 and 1436 mm S.L.), the latter conforming 
to the approximate slope suggested by Hildebrand’s S. brasiliensis records (Figure 
5). The count for the lectotype of S. brasiliensis (155 at 148-3 mm S.L.) is slightly 
lower than would be expected but is still considerably higher than anything recorded 
in that size range, either by Hollanda (1966) for Céara (white circles in Figure 5) or 
in most of the Guianas material. 

The presence of fishes with high gillraker and with low gillraker counts within the 
same area, and apparently represented by members of both sexes, argues that there 
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are indeed two species of Sardinella occurring from Florida to Rio de Janeiro. 
Dr Charles Roithmayr has undertaken a most useful study of this problem and has 
kindly allowed me to refer to his conclusions given in a forthcoming paper (Roith- 
mayr, in preparation). On the basis of about 400 Western Atlantic specimens of 
Sardinella, within the size range 70-230 mm S.L., he found a general increase in 
gillraker numbers with size of fish but two fairly distinct rates of increase. The 
low gillraker group (e.g. 100-143 at 136mm) he equated with S. aurita (with S. 
anchovia a junior synonym) and the high gillraker group (e.g. 159-201 at 138 mm) 
with S. brasiliensis. Roithmayr’s figures are impressive, at least for fishes over 
120mm S.L., since below that size there 1s an increasing overlap between the two 
groups. Roithmayr concluded that both species occur in the Gulf of Mexico, 
Venezuela, Trinidad and Brazil; S. aurita reaches north to the eastern coasts of the 
United States and predominates in the Gulf of Mexico, whereas S. brasiliensis pre- 
dominates in Venezuela, Trinidad and southern Brazil and, a most interesting 
finding, seems to be present off the coast of Senegal. 

The present material accords with Roithmayr’s results but emphasizes the 
difficulty of separating small fishes. Thus, the addition to Figure 5 of data from 
Tobago, Guiana and Trinidad specimens (56 fishes) effectively blurs any clear-cut 
distinction between S. aurnita and S. brasiliensis in the size range 70-130 mm S.L. 

A small difference in cheek depth between the ‘anchovia’ and the ‘brasiliensis’ 
syntypes of S. anchovia (Whitehead 1967a: 43) did not stand up to comparison 
with Old World specimens of S. aurita (Whitehead 1970 : 10) and does not work for 
the Guianas specimens examined here. Heald & Griffiths (1967) identified their 
deep-bodied Venezuelan Sardinella as a race or subspecies of the more common 
S. anchovia, but hinted that this might be the brasiliensis of authors. Unfortu- 
nately, they did not record numbers of gillrakers. The scales of the Guyana, 
Trinidad and Tobago specimens examined here, in their lack of crenellations on the 
posterior edge of the scale, agree rather with those of the anomalous deep-bodied 
Venezuelan specimens than with those of the more typical fishes (i.e. with Fig. 17 
and not Figs. 4 and 5 of Heald & Griffiths, loc. cit.). 

Sardinella aurnita (sensu Regan) is almost world-wide in its distribution. Accord- 
ing to Briggs (1971), in considering tropical shelf fishes in general, the ‘great majority 
of trans-Atlantic species originated in the Western Atlantic and then migrated 
eastward’, a conclusion supported also by Rosenblatt (1967). In the case of 
Sardinella, the main concentration of species is in the Indo-Pacific, with a small 
number of species in the Eastern Atlantic and two or perhaps three species in the 
Western Atlantic. The complete replacement of S. aurita by S. longiceps in the 
Indian Ocean strongly suggests that S. auwrita was relegated to the periphery. It 
may represent what Briggs (loc. cit.) referred to as a ‘dominant species’ which, 
originating in the Indo-Pacific and rounding the Cape of Good Hope, has been able 
to colonize westwards against the general eastward colonizing flow. No species of 
Sardinella occurs off Pacific coasts of America and this, together with the great 
similarity of the Western Atlantic forms to S. aurita of the Eastern Atlantic and 
Mediterranean, argues that colonization was westwards across the Atlantic after 
the isthmus of Panama became a barrier in the latest Pliocene or earliest Pleistocene. 
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4. Sardinella aurita Valenciennes, 1847 
(Figure 6) 


Sardinella aurita, Valenciennes, 1847, Hist. Nat. Poiss., 20: 594 (Messina; lectotype described 
in Whitehead, 1967a: 37); Regan, 1917, Ann. Mag. nat. Hist., (8) 19: 378 (Trinidad). 

Sardinella anchovia (part.) Valenciennes, 1847, Hist. Nat. Poiss., 20: 269 (Rio de Janeiro ; 
lectotype described in Whitehead, 1967a : 42 — three of the types = S. brasiliensis) ; Gines & 
Cervigén, 1968, Mems Soc. Cienc. nat. La Salle, 28 (79) : 30, 40 (Guianas). 

Sardinella pinnula Bean, 1912, Proc. biol. Soc. Wash., 25: 122 (Bermuda) ; Hildebrand, 1964, 
Fishes W.N. Atlantic, No. 1 (3) : 399 (Bermuda). 


Synonymy : Whitehead (1967a : 37, 42 —lectotypes of aurita and anchovia de- 
scribed) ; for discussion of anchovia and pinnula, see NoTE below. 


SPECIMENS. 


a. 


os 


8 fishes, 101-4—-148-3 mm S.L., Cape St Mary Sta. 792, 7°18’ N : 56°32’ W, at 43-49 fathoms, 
2:9:1958 (largest fish) and Sta. 791, 7°08’ N : 56°42’ W, at 28-33 fathoms, 2:9: 1958, off 
Guyana, coll. R. Lowe (McConnell), BMNH 1965.7.12.216—223. 

9 fishes, 114:2-145°6 mm S.L., Cape St Mary Sta. 791 and 792 (as above), also Sta. 615, 7°53’ N: 
57°25 W, at 45-49 fathoms, 24: 4: 1958 and Sta. 616, 7°42’N : 57°36’ W, at 36-40 fathoms, 
24:4: 1958, off Guyana, coll. R. Lowe (McConnell), BMNH 1961.8.31.47—-55. 

1 fish, 218mm S.L., Ovegon Sta. 2243, 8°03’N : 58°24’ W, at 23-25 fathoms, 30:8: 1958 
(TABL Coll.). 

I fish, 160-7 mm S.L., Ovegon Sta. 2003, 7°52’ N : 57°19’ W, at 70 fathoms, 6: 11: 1957 (TABL 
Coll.). 

2 fishes, 146-5-160°38 mm S.L., Calamar cruise 67—6, Sta. 93, 6°15’ N: 55°45’ W, trawled at 
10-14 fathoms, 23 : 6: 1967, TABL 104664. 

8 fishes, 53:1 and 124-8-167-0 mm S.L., Undaunted cruise 6605, Sta. 26, 6°24’ N : 53°54’ W, 
11; 8: 1966 (TABL Coll.). 

7 fishes, 73:1-89:1 mm S.L., Tobago, coll. Guppy, BMNH 1924.7.22.10—-16. 

5 fishes, 93-1-142°3 mm S.L., Tobago, coll. Guppy, BMNH 1920.12.22.9-11. 

33 fishes, 65-4-129°5 mm S.L., Fregata cruise 67—3, Sta. 56, Man o’ War Bay, Tobago, 16:11: 
1967, TABL 104522. 

II fishes, 111-I-134-9 mm S.L., Fregata cruise 68—4, Sta. 182, Man o’ War Bay, Tobago, 14:5: 
1968 (TABL Coll.). 

7 fishes 104°-4-137:°9 mm S.L., Mt Irvine (sic !), Tobago, beach seine, I : 5 : 1964, coll. J. Randall 
& C. Anthony, TABL 105258. 

13 fishes, 60-0-74:0 mm S.L., Plymouth, Tobago, beach seine, 1:5: 1964, coll. J. Randall 
(TABL Coll.). 


. I fish, 89-1 mm S.L., Trinidad, coll. Wayman, BMNH 1801.9.9.7. 


4 fishes, 106-1-118-8 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.1-3. 

II fishes, 87-9-93:0 mm S.L., Geronimo cruise 6, 10°41’ N : 61°37’ W, 2:9: 1965, coll. J. P. 
Wise (TABL Coll.). 

I fish, 124:2 mm S.L., Icocos Bay, Trinidad, beach seine at night, 4: 5: 1964, coll. J. Randall, 
TABL 105257. 

18 fishes, 50-4-133:1 mm S.L., Calamar cruise 67-4, Sta. 59a, Chaguaramas Bay, Trinidad, 
23:4: 1967, TABL 104540. 

3 fishes, 41-1-104:0 mm S.L., Calamar cruise 67—4, as above, TABL 104570. 

6 fishes, 60-0-86:3 mm S.L., Calamar cruise 67-3, Sta. 27d, Chaguaramas Bay, Trinidad, 10: 3: 
1967, TABL 104534. 

2 fishes, 68-2-68-6 mm S.L., Calamar cruise 69--4, Sta. 724, Chaguaramas Bay, Trinidad, 19: 4: 
1969, coll. J. Liefting (TABL Coll.). 

3 fishes, 67-6-86-8 mm S.L., Calamar cruise 69-6, Sta. 757, Chaguaramas Bay, Trinidad, 4:5: 
1969, coll. M. Yesaki (TABL Coll.). 


DESCRIPTION. Based on the 17 Guyana fishes from batches a and 0 above, 
101-4 —- 148-3 mm S.L. 
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Br.St..6, D iv-v 13 (f.4), 14 (10), 15 6), P 1 14 (£3), 15 (12), 16 2) Wee 
13 (f.3), 14 (4), 15 (9), g-r. 95-124 (see Figure 5-— black triangles), scutes 13829 
(20) + 14-10. 

In percentages of standard length: body depth 22-2-25-1, head length 25-0-27-0 ; 
snout length 6-9-7-8, eye diameter 6-1-7-1, length of upper jaw 9°5-10°5, length of 
lower jaw I1-1-12°8; pectoral fin length 15-0-17-1, pelvic fin length 8-3-9°5, 
length of anal fin base 12°8-15-2 ; pre-dorsal distance 42-3-45:3, pre-pelvic distance 
49°5-53°5, pre-anal distance 76-0-79'9. 

Body rather cylindrical, its width 1-8—2-0 times in its depth, the latter a little less 
than head length; scutes along belly very weakly keeled, especially before pelvic 
base. Snout a little greater than eye diameter ; adipose tissue covering eye except 
for vertical slit about as wide as pupil. Upper jaw reaching to vertical from 
anterior border of pupil; pre-maxillae forming slight median notch, edentulous ; 
hypo-maxillae absent ; maxillae edentulous, bearing a series of faint longitudinal 
striae anteriorly ; two supra-maxillae, the Ist (anterior) two-thirds eye diameter 
and five times as long as deep, the 2nd (posterior) with the lower part of expanded 
portion larger than upper but upper and lower profiles meeting the anterior shaft 
of the bone at about the same point. Lower jaw with a few fine teeth on either side 
of symphysis. Basihyal toothplate shaped like an arrow-head, about twice as long 
as broad, with fine denticulations; basibranchial toothplate extremely slender, 
about as long as eye diameter. Fine granular teeth also present on palatines and 
ecto- and endo-pterygoids. 

Operculum 2:50-2:66 times as deep as broad, anterior and posterior margins 
parallel and about five degrees from the vertical, lower margin almost horizontal. 
Last two branchiostegal rays providing a triangular projection (with crenellated 
fleshy margin) so that the outline of the gill cover has a strong indentation in front 
of the pectoral base. Exposed portion of inter-operculum crescentic, its greatest 
depth one-third eye diameter. Branching cutaneous canals present on sub-orbital 
bones, opercular series, humeral region, nape and on posterior portion of frontals 
(a pair of branching canals apparently not joined medially). Fronto-parietal 
region with a pair of wedge-shaped striated areas bearing 8-10 longitudinal striae, 
the wedges not quite meeting in the midline posteriorly. 

Posterior border of gill opening with two fleshy lobes (? silver in life) ; cleithral 
lobe also present ; isthmus slender, tapering evenly forward, the sterno-hyoideus 
muscle extending to junction of left and right branchiostegal membranes (the nght 
always overlapped by the left). Gillrakers fine, slender, 0-60-0-66 eye diameter, 
slightly curved on 1st arch but more so on succeeding arches, the upper gillrakers of 
the 1st arch fitting snugly into the groove below the pseudobranch, those of the other 
arches overlapping the arch immediately in front; a few scattered and minute 
serrae on inner edge of some gillrakers ; about 20 gillrakers on medio-pharyngo- 
branchial, which is nearly half the eye diameter in length ; up to 60 short gillrakers 
on posterior face of 3rd epibranchial. Pseudobranch present, exposed, a little 
greater than eye diameter, with up to 25 filaments. 

Dorsal fin origin nearer to snout tip than to caudal base by 2:0-2°5 eye diameters ; 
base of fin invested in low scaly sheath. Pectoral fin tips failing to reach pelvic 


CEUPEOID FISHES OF THE -GUIANAS 29 


ry ey ed AE DS 
5 RS RES ay 


wi 
Wy 


alana 
SINR NASH 
PRAY 
HONK 
eee 


$US fee 


me 
; 


: 
) 
4 


(x) at cS 
Seas SC 
YOR > 


>, o 


fp 
@ 


Fic. 6. Sardinella aurita Valenciennes. From Hildebrand 1964 (as S. anchovia). 


base by 1:66-2:00 eye diameters ; no single axillary scale but seven triangular 
scales above upper edge of fin to leave a shallow groove into which the fin can fold. 
Pelvic fin base about equidistant between pectoral base and anal origin; axillary 
scale present, 0-75-0-80 length of fin ; base of pelvics below vertical from 5th or 6th 
branched dorsal ray. Anal origin about 0:5 eye diameter nearer to caudal base 
than to pelvic base ; base of fin invested in low scaly sheath ; last two branched 
rays noticeably larger than ante-penultimate ray. Caudal fin with a pair of large 
alar scales, the upper one underlain by another, smaller scale ; a scattering of small | 
circular scales on rest of fin. 


Scales: mostly shed; unexposed portion with one major vertical and four 
(anterior scales) to six (posterior scales) minor vertical striae, the latter not meeting 
in the centre of the scale except occasionally in posterior scales ; slightly eroded 
hind border, slightly produced into a median bulge, with a few short radiating 
striae at edge. 


Colour: brown, the upper third of body slightly darker ; fins hyaline except for 
dark speckling at tips of dorsal rays. 


Note. These Guyana specimens hardly differ from the lectotypes of S. aurita 
and S. anchovia, the only difference being their slightly greater body depth (see 

_ above, p. 24) and more posterior anal fin origin (pre-anal distance 76:0-79-9 per 
cent of S.L.; cf. 75:4 and 72:3 per cent in S. aurita and S. anchovia). In gillraker 
counts, if these increase with size of fish, the Guyana specimens (Figure 5, black 
triangles, 19 fishes from batches a, 0, c, d) do not depart from the general trend 
given by the types of S. aurita, S. anchovia and S. mediterranea, although they are 

_ slightly higher than Hildebrand’s data (stippled squares). However, the count of 
_ only II5 in one Guyana fish, the largest specimen examined (218 mm 5S.L., batch c), 
_ 1s surprisingly low (not damaged, recounted). It implies that, in this area at least, 
gillrakers hardly increase in fishes over about 100 mm S.L._ For comparison, counts 

_ for six large Venezuelan fishes (175-215 mm S.L., Cubagua, TABL Coll.) have been 
_ plotted (Figure 5, black circles) and these show the kind of range one would expect 
| Were gillrakers to increase with size of fish ; they agree well with the published data 
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of Cervigén (1966 — as dotted line here). Thus, if the low count in the large Guyana 
specimen is normal, the gillraker counts so far confirm the proposition that there are 
high and low gillraker forms of Sardinella, the anchovia and brasiliensis of authors. 
The Tobago specimens (Figure 5, black squares, 22 fishes from batches g, h, 1) 
agree well with the counts for Guyana fishes (black triangles) but likewise show no 
distinct increase in gillraker numbers with size. However, the Trinidad fishes 
(white triangles, 15 specimens from batches m, n, , g, 7) seem to destroy any hope 
that a distinction can be drawn between high and low gillraker forms in the size © 
group 70-130 mm S.L. Not only do these fishes bridge the gap between aurita — 
and brasiliensis, but they show an extraordinary variation, some fishes having 30 
more gillrakers than others of equivalent or even smaller size in spite of the fact that 
the specimens often derive from the same sample and are otherwise indistinguishable. 
If gillraker counts can vary so widely, then there is no possibility of separating 
‘brasiliensis’ on this character, except perhaps in fishes over. 150mm $.L. The 
problem cannot finally be resolved, however, until very much larger samples are 
examined from the whole range of the genus in the Western Atlantic. | 
Sardinella, usually referred to in the literature as S. anchovia, forms the basis of 
a large fishery along the northern coast of Venezuela and especially in the Gulf of 
Cariaco, which is an important spawning area (Griffiths & Simpson 1967 ; Simpson 
& Gonzales 1967). The species was recorded (as S. aurita) from Trinidad by Regan 
(I917a) and (as S. anchovia) from the Guianas by Gines & Cervigén (1968). The 
present material includes fishes from French Guiana (batch f) and the next south- 
ward indication is from Céara by Hollanda (1966 — six fishes as S. brasiliensis but 
the gillraker count too low; white circles in Figure 5). The small size of the 
Céara sample and the paucity of records from the Guianas region are in marked 
contrast to the abundance of Sardinella off Venezuelan coasts. Myers (footnote in | 
Hildebrand 1964: 410) stated that S. brasiliensis, although the commonest market 
fish between Santos (Sado Paulo) and Victoria (Espirito Santo), is not commonly 
caught to the north of this area. This makes it less likely that the large shoals of | 
alewife reported by Hargreaves (1904) from Guyana were Sardinella (see p. 56), — 
although it is difficult to think of an alternative. 


5. Sardinella brasiliensis (Steindachner, 1879) 


Clupea brasiliensis Steindachner, 1879, Sitzb. Akad. Wiss. Wien., 80: 182 (Rio de Janeiro ; 
lectotype redescribed by Whitehead 1970) (non Clupea brasiliensis Schneider, 1801 = Albula 
vulpes, the Schneider name a nomen oblitum). . 

Clupea janeivo Eigenmann & Bray, 1894, Aun. N.Y. Acad. nat. Sci. : 626 (replacement name 
for the preoccupied Clupea brasiliensis Steindachner). 

Synonymy: Whitehead (1970:8-lectotype of C. brasiliensis redescribed ; 
Schneider’s brasiliensis rejected as a nomen oblitum). Under Article 23(b) of the 
International Code, Schneider’s Clupea brasiliensis qualified as a nomen oblitum 
and the replacement name Clupea janeiro was not required. In December 1979, 
Declaration 43 redefined Article 23(b) and announced the intention of repealing it, 
thus placing the onus on zoologists wishing to give priority to a junior synonym to 
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make application to the Commission, rather than on those wishing to resurrect a 
forgotten name. Following the Congress in Monaco in 1972, Declaration 43 has 
been implemented but with the important addition of Article 79(b) (iii) which rules 
that nomina oblita that have already been rejected 7 the literature before 1 January 
1973 cannot be resurrected. Schneider’s Clupea brasiliensis was rejected in this 
manner (Whitehead 1970: 8) and thus the replacement name Clupea janeiro is once 
again unnecessary. 


Note. Roithmayr (in preparation -see p. 26) recorded S. aurita from the 
Guianas but both this species and S. brasiliensis from Trinidad. It may be signifi- 
cant that amongst the present specimens the only ones that may belong to the high 
gillraker group are the 15 Trinidad fishes (listed as batches m, n, p, g, y under 
S. aurita—shown as white triangles in Figure 5). However, in this size range 
(41-124 mm S.L.) a distinction between the two species on gillraker numbers does 
not seem to be possible. 


HARENGULA Valenciennes, 1847 


Hargengula Valenciennes, 1847, Hist. Nat. Poiss., 20: 227 (Type: Harengula latulus Valenciennes 
= Clupea clupeola Cuvier — see discussion in Whitehead 1967a: 22). 

Hyrtlinus Fowler, 1958, Notul. Nat., No. 310: 5 (lype: Hyrtlinus altiforma Fowler = Harengula 
jaguana — see below). 


Members of this genus strongly resemble those of the Indo-Pacific genus Herklots- 
ichthys, differing only in the possession of a toothed hypo-maxilla instead of a plain 
ligament joining the distal tip of the pre-maxilla to the maxilla (Berry 1964a). 
Harengula is known only from the New World, Harengula spilura Guichenot, 1863 
(with a toothed hypo-maxilla) from Reunion Is. in the Indian Ocean probably 
being a mislabelled Western Atlantic specimen (Whitehead 19672 : 105). 

Hyrtlinus Fowler is based on the skeleton of a fish, 114 mm S.L. (ANSP 116.972) 
from “South America’. Fowler (1958) placed his new genus in a new tribe, the 
Brevoortiini, but the specimen has toothed hypo-maxillae and a non-notched upper 
jaw asin Harengula. It agrees with H. jaguana (see key below) in having only very 
slightly enlarged teeth along the inner margins of the palatines, 34-35 gillrakers 


_ (Fowler’s count of 13 a misprint, as also a miscount), 31 scutes (Fowler 28) and an 


upper jaw length of 13-4 per cent of S.L. ; the pelvic count isi 7 (not i 5 as stated). 
Finally, the basihyal and basibranchial toothplates are broad (3:5 times in eye 
diameter — see Figure 7d). A body depth measurement is not possible but Fowler’s 
figure of two and one-sixth in S.L. (46-3 per cent) seems to be an exaggeration. 

In the latest revision of Harengula (Rivas 1964), three Atlantic and two Pacific 
series were recognized, of which all the Atlantic species can be expected from the 


' Guianas : 


4. Harengula humeralis has been said to range from Florida southward to the 


Caribbean coasts of Venezuela (Rivas 1964 : 388) and there is some evidence 
that this species also reaches as far south as the coasts of northeastern Brazil 


(see below). One Surinam adult and a Trinidad juvenile are reported here 
(p. 36). 
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b. Harengula clupeola, well documented from the general Caribbean area, is also 
present off the northern coasts of Venezuela (Cervig6n 1966) and a single Trinidad 
specimen is described here. The species is also known from Brazil. 

c. Harengula jaguana (H. pensacolae of authors — see below, p. 42) is recorded as 
far south as southern Brazil (e.g. as H. majorina by Storey 1938 or as H. pensa- 
colae by Campos 1942: 195). The species has been recorded from the Guianas 
(Lowe (McConnell) 1962a — Guyana specimens) and specimens are described here. 

Berry (1964b) remarked on the great similarity between H. pensacolae (i.e. H. 
jaguana) and H. clupeola. The majority of specimens examined here are H. jaguana ; 
one Trinidad fish is identified as H. clupeola, but it only serves to reinforce Berry’s 
view. The three St Domingo and four Brazilian specimens which Valenciennes 
(1847) described as Harengula humeralis (non Clupea humeralis Cuvier) belong to 
this complex but are closer to H. clupeola than to H. jaguana. 

Amongst the Guianas material are two specimens identified as H. humeralis. 
Rivas (1964) used two major characters to separate H. humeralis from his other two 
Western Atlantic species. In H. humeralis the inner margins of the palatines are 
said to bear a row of enlarged and pointed teeth anteriorly. In one British Museum 
Granada specimen, a skeleton 117 mm S.L. (BMNH 1904.6.24.5), this row of larger 
teeth is very obvious (Figure 7a) ; about a dozen teeth 0-25 mm in length project 
inwards in a single series and are two or three times the size of any other teeth on 
the palatines. This condition is also found in the single Surinam specimen described 
below (116-0 mm S.L.), in a Poey Cuban specimen in Berlin (106-2 mm S.L.) and in 
three Schomburgk Barbados fishes, the types of Alosa apicalis in Berlin (107-6- 
I1r'g9gmm §S.L.). Enlarged teeth were not found, however, in smaller British 
Museum specimens of H. humeralis (largest g90 mm S.L.), although there is a general 
tendency for the teeth to become slightly larger towards the inner margins of the 
palatines in most Harengula specimens. In large specimens of H. yaguana (Surinam 
fishes to 123°8 mm S.L., described below) there is definitely no prominent row ot 
enlarged teeth (Figure 7b). Rivas’ specimens ranged up to 149mm S.L. (his 
H. pensacolae and H. clupeola) or 172 mm S.L. (his H. humeralis), and it is probable 
that the enlarged row of teeth in the latter become obvious only in fishes over about 
TLO MIMS 

The second key character used by Rivas (loc. cit.) is the caducous nature of the 
scales in H. humeralis. On the basis of the only adult specimens available (the 


Surinam fish and the Poey and Schomburgk specimens in Berlin) it can be said that, 


although the scales have not been shed, they are more easily removed than in 
comparable specimens of H. yaguana. The scales themselves are thinner and mere 


flexible than those of H. jaguana and the posterior margin shows less signs ot 


erosion ; there is also a slight difference in the formation of horizontal ridges at the 
hind end of the scale and a tendency for small circular perforations to occur there in 
H. jaguana (Figure 8). When the two species are compared, the difference in 
squamation is obvious enough but difficult to define. 

Neither of these two key characters, the palatine teeth and the scales, is of 
diagnostic value in juveniles and the range in gillraker and scute numbers overlaps. 
However, there is a considerable difference, even in small specimens, in the shape of 
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Fic. 8. Scale features in (a) Havengula humeralis and (b) H. jaguana, showing the slight 
difference in ridge pattern between the two species. 


the toothplates that overlie the basihyal and basibranchials (Figure 7c, d). In the 
specimens of H. humeralis examined, these two toothplates are quite narrow (about 
O-I eye diameter). In specimens of H. jaguana the toothplates are much wider 
(about one-third eye diameter), the posterior plate being constricted a little before 
its midpoint and bearing lateral projections posteriorly. This difference in shape 
has been confirmed in the specimen designated putative neotype of Clupea humeralis 
Cuvier (103-0 mm S.L., SU 5041, Whitehead 1967a) by Dr William Eschmeyer (im 


litt.), in the supposed type of Harengula jaguana Poey (see below), and in Poey's 


Berlin specimen of Harengula sardina (106-2 mm S.L., ZMB 5967) by Dr Christine 


Karrer (2m litt.). In specimens identified as Harengula clupeola the toothplates — 


resemble those of H. jaguana but are slightly narrower and lack the two lateral 
projections posteriorly ; they are still very much broader than in H. humerals, 
however, but the anterior broadening of the basibranchial plate is not so abrupt. 
The key given below has been modified from that of Rivas (1964) and is intended 
for identification of Guianas material. In spite of the painstaking studies of Rivas 
and Storey, the genus is still in need of revision; the basibranchial toothplate 
character should be tested in Caribbean and Gulf material. | 
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I. Basihyal and basibranchial toothplates narrow, their width about ten times in 
combined length (Figure 7c) ; scales thin and rather loosely attached ; in adults 
over 110mm S.L., inner margins of palatines with a row of enlarged teeth 
(Figure 7a) ; gillrakers on lower limb of Ist arch usually 27-31 ; scutes usually 
27-28 ; tips of anterior dorsal rays dusky ; body depth 26-32 per cent of S.L. 


H. humeralis (p. 35) 
II. Basihyal and basibranchial toothplates broad, their width about three to five times 


in combined length (Figure 7d), the basibranchial plate markedly expanded 
anteriorly ; scales adherent, less flexible, not easily detached ; inner edge of 
palatines without row of enlarged teeth anteriorly, even at 120 mm S.L. (Figure 
7b) ; gillrakers on lower limb of Ist arch usually 30-39; scutes usually 29-31 ; 
no dark pigment on dorsal fin tip. 
A. Basibranchial toothplate not broadening abruptly and without lateral 
projections posteriorly ; gillrakers 28-34, usually 30-32; eye centre to 
dorsal origin usually exceeds body depth, the latter 28-35 per cent of ~ 
SLL. ; upper jaw-13'0-15°8 per cent of S.L. : H. clupeola (p. 38) 
B. Basibranchial toothplate as in Figure 7d, i.e. with distinct ‘shoulders’ 
anteriorly and with lateral projections posteriorly. Gillrakers 30-40, 
usually 32-39; eye centre to dorsal origin usually less than body depth, 
the latter 36-43 per cent of S.L. in Guianas material ; upper jaw 12°5- 
14-9 sper cent of S.L, : é g , ‘ , H. jaguana (p. 41) 


6. Harengula humeralis (Cuvier, 1829) 
(Figure 9) 
Clupea humeralis Cuvier, 1829, Régne Animal, 2nd ed., 2: 318 (footnote, on Sardine de la 
Martinique of Duhamel, 1776, Traité gén. pésches, III, pl. 31, fig. 4). 
Havengula maculosa Valenciennes, 1847, Hist. Nat. Poiss., 20: 292 (Martinique ; types lost — 
Whitehead 19672). 
Alosa apicalis Miller & Troschel, 1847, in Schomburgk, Hist. Barbados, Fishes : 675 (Barbados) ; 
Schomburgk, 1848, Aun. Mag. nat. Hist., (2) 2: 19 (repeat of Miiller & Troschel). 
Harengula sardina Poey, 1860, Memorias, Cuba, 2 (49) : 310 (Cuba). 
Havengula callolepis Goode, in Goode & Bean, 1879, Proc. U.S. natn. Mus., 2: 152 (Bermuda). 


Synonymy: in the absence of specimens known to have formed the basis for 
Cuvier’s description, a Jamaican fish of 103-0 mm (SU 5041) has been chosen as 
putative neotype (Whitehead 1967a: 28). Harengula maculosa, of which the types 
appear to be lost, is presumed to be the present species (Whitehead 1967a). Three 
Barbados specimens of Alosa apicalis collected by Robert Schomburgk are in 
Berlin (107-6—111-9mm S.L., ZMB 3856-7). These have slender basihyal and 
basibranchial toothplates, slightly enlarged inner palatine teeth, loosely attached 
scales and a dusky tip to the dorsal fin ; there are 28 gillrakers in two of the speci- 
mens, but only 25 in the third. A Poey specimen of Harengula sardina in Berlin 
(106-2 mm S.L., ZMB 5967) also agrees with H. humeralis in basibranchial and 
palatine dentition, dusky dorsal tip, gillrakers (28), scutes (27) and deciduous 
scales ; other Poey specimens are in Harvard (MCZ 17868, 17736 — holotype and 
two paratypes jide Rivero 1938) and also in Washington (USNM 4794, two fishes 
examined by Storey 1938 : 41 ; re-examined — toothplates slender, dorsal tip faintly 
dusky, enlarged inner palatine teeth, gillrakers 21, 28, scutes 28, 28). The holotype 
of H. callolepis (USNM 21243) also agrees with the diagnosis given here (gillrakers 
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29, scutes 29, toothplates slender, etc.). For further details see Rivas (1964 : 380) 
and Whitehead (1967a : 27 — Duhamel’s figure of Sardine de la Martinique, the basis 
for Cuvier’s Clupea humeralis, reproduced as PI. 2d). | 


SPECIMENS. 
a. I fish, 116-0 mm S.L., Surinam, coll. Erhardt, labelled Clupea apicalis M.Tr., ZMB 5086. 
b. 1 fish, 67-9 mm S.L., Geronimo cruise 7, US Naval Base, Trinidad, 11 : 2 : 1966, TABL 100322. 


DESCRIPTION. Based on the Surinam fish listed above, 116-0 mm S.L., ZMB 


5086. 

Br.St. 6, Div 14, P1134, V missing, A 111 16, g.r. 29, scutes 15 [?5 missing] + 8 = ? 28. 
In percentages of standard length: body depth 31-0, head length 30:0; snout 
length 8-9, eye diameter 11-1, upper jaw length 14:9, lower jaw length 16:5 ; pectoral 
fin length 19:9, pelvic fin (missing), anal fin length 15-7; pre-dorsal distance 46:9, 
pre-anal distance 78-7 ; eye centre to dorsal origin 34-4. 

Body fairly compressed, its width 2-5 times in its depth, the latter equal to head 
length ; belly keeled, the pre-pelvic scutes largely concealed by the sheath of scales 
but the post-pelvic scutes prominent. Eye greater than snout length; a thin 
screen of adipose tissue covering anterior and posterior quarter of eye. Upper jaw 
reaching just beyond anterior border of pupil; pre-maxillae not forming median 
‘notch’, bearing a single series of six to seven recurved conical teeth on either side 
of the midline ; hypo-maxillae present, bearing fine denticulations ; maxillae with 
fine denticulations along entire lower edges ; two supra-maxillae present, the 2nd 
(posterior) with lower part of expanded portion larger than upper, the 1st (anterior) 
supra-maxilla elongate, its length equal to pupil diameter, its depth seven times in 
its length. Lower jaw almost twice as long as deep, six to seven recurved teeth on 
either side of symphysis. Fine granular teeth present on tongue, palatines (inner 
series enlarged as in Figure 7a), ecto- and endo-pterygoids but not on vomer; the 
posterior part of the endo-pterygoid tooth pad rather diffuse. Basihyal toothplate 
6-7mm long and 1: mm broad; basibranchial toothplate 10-5 mm long, 0-5 mm 
broad anteriorly, tapering slightly ; both plates finely rugose (Figure 7c). 

Operculum 2:25 times as deep as broad, anterior margin vertical, posterior margin 
with a slight excavation; faint radiating striae on lower part of operculum, with 
shallow cutaneous carals between the striae. Penultimate (5th) branchiostegal ray 
triangular, so that the margin of opercular cover has a strong indentation in front 


of base of pectoral fin. Exposed portion of inter-operculum very narrow, about — 


one-eighth pupil diameter. Branching cutaneous canals present on cheek and gill 
cover as well as forming venulose area on shoulder and nape. Fronto-parietal 
region with a pair of wedge-shaped striated areas bearing six longitudinal striae. 
Area between the wedges with a pair of branched cutaneous canals (apparently not 
connected with each other across midline). 

Posterior border of gill opening with a single fleshy lobe (the lower lobe present, 
however, in the juvenile) ; cleithral lobe also present ; isthmus slender, tapering 
anteriorly, the sterno-hyoideus muscle extending forward to posterior border of 
branchiostegal membrane. Gillrakers fine, slender, straight, the longest 2-25 times 


in eye diameter and 1-25 times length of corresponding gill filaments ; the latter a 
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Fic. 9. Harengula humeralis (Cuvier). From Cervigén 1966. 


little under half eye diameter, the filaments of the anterior hemibranch only two- 
thirds length of those of the posterior hemibranch at the angle of the arch, but the 
two hemibranchs equal anterior to this; medio-pharyngobranchial present, one- 
quarter eye diameter, bearing the first two upper gillrakers of the st arch ; 11 stubby 
triangular rakers on posterior face of 3rd epibranchial. Pseudobranch present, 
exposed, two-thirds eye diameter in length, bearing 20 filaments. 

Dorsal fin origin nearer to tip of snout than to base of caudal by 0-75 eye dia- 
meter ; base of fin invested in low scaly sheath. Pectoral fin tips fail to reach 
presumed site of pelvic base by about 0:75-1:00 eye diameter ; axillary scale poorly 
developed, just over one-third length of fin. Pelvic fins missing. Anal fin origin 
nearer to caudal base than to presumed site of pelvic base by about half eye dia- 
meter ; a low scaly sheath present ; 1st unbranched ray very short. 


Scales: retained on body but much more easily detached than in specimens of 
H. pensacolae of the same size. Unexposed portion (Figure 8) with one unbroken 
major striation and four (anterior scales) to six (posterior scales) minor vertical 
striae, either chevron or W-shaped (Figure 8); exposed portion of scale with a 
slightly eroded posterior margin, some crenelations and a series of fine horizontal 
lines, the two latter features being more exaggerated in scale rows nearer to the back 
and belly. Vertical ‘circuli’ present only on unexposed portion of scale. 


Colour : upper quarter of body grey with bluish sheen, remainder silver-gold. A 
dark spot near indentation of posterior margin of operculum where guanine layer 
absent. Fins hyaline but some dark pigment at tips of anterior dorsal rays and a 
faint indication of a dark edge to the posterior border of the caudal. 


Note. This species is recorded from the Caribbean coasts of Venezuela (Cervigén 
1966 : 122) but there are no previous records from the Guianas. Records to the 
south of this are scanty. The Brazilian Sardinella maculosa of von Ihering (1930) 


| May be this species ; Rivas (1964 : 390) placed it in the synonymy of H. humeralis 


but did not extend the range of that species to include Brazil. Fowler (1942 : 133) 
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included this species in his list of the fishes of Brazil, basing his record solely on 
Sardinella sardina of Starks (1913: 8). These fishes (FMNH 59071, 66 specimens 
ex L. Papary) have been re-examined and they are not Harengula at all but Lile 
pigquitinga (except one small Ofisthonema). 

The very distinctive slender basihyal and _ basibranchial toothplates clearly 
distinguish this species from either H. jaguana or H. clupeola, even in small speci- 
mens. Even without this clear-cut distinction, Storey (1938 : 23) considered 4H. 
humeralis ‘so widely separated irom the other species in all key characters that it 
might almost be placed in a separate subgenus’. This seems to be an exaggeration, 
based on too high an assessment of the characters used to define other species in the 
genus. Rivas (1950) down-graded one of Storey’s Western Atlantic species (H. 
majorina) to a subspecies of his H. pensacolae, and future work may reduce the 
species to two, H. humeralis and a Maleleseeac and variable H. clupeola, split into a 


number of subspecies. 


7. Harengula clupeola (Cuvier, 1829) 
(Figure I0) 


Clupea clupeola Cuvier, 1829, Régne Animal, 2nd ed., 2: 318 (footnote, on Cazlleu of Duhamel 


1770, vate gen. pesches, Illy pls 215 fie. 13). 
Clupea macrophthalma Ranzani, 1842, Novi Comm. Acad. Inst. Bonon., 5: 320, pl. 23, figs. 1-4 


(? Brazil). 
? Alosa bishopi Miller & Troschel, 1847, in Schomburgk, Hist. Barbados. Fishes : 675 (Barbados) ; 
Schomburgk, 1848, Ann. Mag. nat. Hist., (2) 2: 19 (repeat of Miiller & Troschel). 


Synonymy : Cuvier’s C. clupeola is discussed in Whitehead (19674 : 24 — Duhamel’s 
figure reproduced, pl. 2c ; putative neotype chosen, 115-9 mm S.L., ex Martinique, 
MNHN 3379). The status OleC- macrophthalma was fully discussed by Storey (19 _ 
The type of A. bishof1 was not found in Berlin and its identity is conjectural ; 
lacked the dusky dorsal fin tip of H. humeralis, however. 


SPECIMENS. 
a. 1 fish,97-°0 mm S.L., Tetron Bay, Trinidad, coll. Totton (‘Rodney’ collection), BMNH 1931.12.5.1. 
DESCRIPTION. Based on the single Trinidad fish listed above. 
Br.st..6, Div 13, Pir4 (both), V17,4 Wi 13, er 31, scuves 17 kee 
In percentages of standard length: body depth 33-9, head length 28-2; snout 


length 7-2, eye diameter 9:5, length of upper jaw 13-6, length of lower jaw 14:0; 
pectoral fin length 21-5, pelvic fin length 12-8, length of anal fin base 14-7; pre- 


dorsal distance 43-1, pre-pelvic distance 52:5, pre-anal distance 81-0; eye centre to 


dorsal origin 32°8. 

Body fairly compressed, its width 2:5 times in its depth, the latter a little greater 
than head length ; belly strongly keeled but scutes largely concealed by scales on 
either side, belly profile a little more convex than dorsal profile. Eye 1-33 times 
snout length ; adipose tissue covering one-fifth of eye anteriorly and posteriorly. 
Upper jaw reaching to vertical from eye centre ; pre-maxillae forming slight median 


‘notch’ and bearing a single series of fine conical teeth ; hypo-maxillae present, 
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Fic. 10. Havengula clupeola (Cuvier). From Hildebrand 1964. 


bearing fine denticulations ; maxillae with fine denticulations along entire lower 
edges ; two supra-maxillae present, the 2nd (posterior) with lower part of expanded 
portion much larger than upper, the Ist (anterior) elongate, its depth about five 
times in its length. Lower jaw with seven small conical teeth on either side of 
symphysis, directed backwards. Fine granular teeth present on tongue, palatines 
(not enlarged along inner margin), and on endo- and ecto-pterygoids but not on 
vomer ; posterior part of endo-pterygoid tooth pad raised, with distinct edges. 
Basihyal toothplate 5-2 mm long, 3-2 mm wide; basibranchial toothplate 7-5 mm 
long, 26mm wide; width in length of combined plates about four times ; _basi- 
branchial toothplate as in Figure 7d but without lateral projections posteriorly and 
not so abruptly expanded anteriorly. 

Operculum about 2-5 times as deep as broad, anterior margin vertical, posterior 
margin with a slight excavation. Final branchiostegal ray triangular, projecting 
well below inter-operculum, so that the margin of the opercular cover has a strong 
indentation in front of base of pectoral fin. Exposed portion of inter-operculum 
very narrow, about one-fifth pupil diameter. Branching cutaneous canals present 
below eye and on pre-operculum, sub-operculum and operculum as well as forming 
venulose areas on shoulders and nape. Fronto-parietal region with a pair of wedge- 
shaped striated areas bearing three main and complete longitudinal striae, inter- 
spersed with several short minor striae. Area between the two wedges with a pair 
of branched cutaneous canals (apparently not connected with each other). 

Posterior border of gill opening with two silvery fleshy lobes ; cleithral lobe also 
present ; isthmus slender, tapering anteriorly, the sterno-hyoideus muscle extending 
forward to posterior border of branchiostegal membrane. Gillrakers fine, slender, 
straight, the longest about 2-5 times in eye diameter and almost equal to corre- 
sponding gill filaments; the latter half eye diameter, the filaments of the anterior 
hemibranch of the rst arch only half length of those of the posterior hemibranch at 
angle of arch, but the two hemibranchs about equal anterior to this; medio- 
_pharyngobranchial present, one-third eye diameter, bearing the first five upper 
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gillrakers of the 1st arch; 12 stubby triangular rakers on posterior face of 3rd 
epibranchial. Pseudobranch present, exposed, three-quarters eye diameter in length, 
bearing 19 filaments. 

Dorsal fin origin nearer to tip of snout than to caudal base by 1-5 eye diameters ; 
base of fin invested in low scaly sheath. Pectoral fin tips failing to reach pelvic 
base by three-eighths eye diameter; axillary scale poorly developed, just over 
quarter length of fin; a well-defined groove, above outer pectoral ray, extending 
for half length of fin. Pelvic fin base nearer to pectoral base than to anal origin by 
two-thirds eye diameter; axillary scale present, almost equal to eye diameter, 
Anal fin origin nearer to caudal base than to pelvic base by just over half eye 
diameter ; a low scaly sheath present ; first unbranched ray very short ; final two 
finrays much branched and a little longer than antepenultimate ray. 


Scales: firmly adherent and exactly as in H. jaguana (see below, p. 44) except | 


that some of the posterior scales have as many as eight minor vertical striae. 


Colour: upper fifth of body brown, remainder silver/gold, with a small but faint 
dark humeral spot. Fins hyaline but a dark border to caudal, especially on posterior 
margin of upper lobe. A black area around upper part of eye. 


Note. The present specimen is more slender than Guianas specimens of dH. 
yaguana (depth 33-9 per cent of S.L. ; cf. 35-6-—42°3 per cent) but in gillraker number 
and upper jaw length it lies in the overlap between H. jaguana and H. clupeola. 
The measurement ‘eye centre to dorsal origin’ is just less than body depth (more 
than body depth in H. clupeola ; much less than body depth in H. jaguana). The 
Guianas H. jaguana are so strikingly deep bodied, however, that this slender Trinidad 
specimen must be accepted as distinct and most likely the ‘clupeola’ of authors. 

Harengula clupeola has been recorded from the Caribbean coast of Venezuela 
(Schultz 1949: 36; Cervigén 1966:124) but not previously from the Guianas 
region.* Campos (1942: 194) gave a short description of two dozen Brazilian 
specimens from between Santos and Rio de Janeiro but records to the north of this 
are rare. Schreiner & Ribeiro (1903 : 26) recorded a single specimen as Sardinella 
macrophthalma (2 = H. clupeola) from Bahia and Regan (1917a : 388) also listed 
Bahia material (two fishes, 76-78 mm S.L., BMNH 1862.4.24.23-24). Regan’s 
specimens are not H. huwmeralis (basibranchial toothplate wide but without lateral 
extensions posteriorly) and are much more slender than the admittedly larger 
Guianas specimens of H. jaguana described below (i.e. depth 32-0-32°8 per cent of 
S.L.; cf. 35:6-42°3 per cent). Regan also identified five Fernando de Naronha 
specimens as Harengula macrophthalma (88-97 mm S.L., BMNH 1888.1.19.149- 


153). These and the Bahia specimens appear to be H. clupeola. A single von 


Ihering specimen from Recife (a juvenile of 44 mm S.L., USNM 118470) was identi- 
fied by Rivas (1950 : 292) as H. clupeola. 

The name macrophthalma has been frequently used in the literature. Storey 
(1938) re-described the type of Ranzani’s Clupea macrophthalma, equating it with 


* Possibly the Guianas specimens listed as Harengula pensacolae by Gines & Cervigén (1968) were the 


present species. They contrasted them with a much deeper species, which must have been H. jaguand. 
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Harengula clupeola ; however, she pointed out that nowhere in his description did 
Ranzani give a locality — Brazil is merely assumed. 

The four Brazilian specimens described as Harengula humeralis by Valenciennes 
(1847 : 30) appear to be H. clupeola. A further 16 Brazilian specimens, from Rio 
de Janeiro (Thayer Expedition, MCZ 17812, 17857 and a, 4969), have also been 
examined and seem to be H. clupeola. 

Brazilian specimens of Harengula clupeola : 


Thayer Expedition Valenciennes Fernando de Naronha 
Salis 85°6-93°1 81°3-87°5 87:6-97:6 
faseo, Of S:L.) 
Body depth 34°7-36°9 32°8-34°9 28-1-29°9 
Upper jaw length 12°3-13°2 13°3-13°4 £3°0—13°5 
Eye centre to dorsal origin 33°4-37°0 DP. 33°6-35°7 
Gillrakers 30 (3 fishes) 30 (f.1) 28 (f.1) 
31 (£.3) Shee 29 (f.1) 
32 (f.5) 32 (£.1) 30 (f.2) 
33 (f.4) 33 (f.1) 33 (f.1) 
34 (f.1) 


In the Thayer specimens, as also in Regan’s Bahia and Fernando de Naronha 
material, the basibranchial toothplate lacks the very distinct ‘shoulders’ and lateral 
extensions posteriorly characteristic of H. jaguana. The difference is rather slight 
and the morphometric and meristic data given here do not rule out the possibility 
that the Brazilian specimens merely represent a slender southern form of H. jaguana. 

It is perhaps not generally known that Ranzani’s specimens are still extant. 
Some 36 Ranzani specimens are on display in the museum of the zoological depart- 
ment of the University of Bologna (Via Selmi 1) and a large proportion of these are 
almost certainly types (including that of Clupea macrophthalma).* Iam indebted 
to Dr Bruce Collette for drawing my attention to this collection. 


8. Harengula jaguana Poey, 1865 
(Figure II) 


Harengula humeralis Valenciennes, 1847, Hist. Nat. Poiss., 20 : 293 (specimens from St Domingo, 
Surinam and Brazil; the name preoccupied by Harengula humeralis (Cuvier, 1829) fide 
Whitehead, 19672 : 30). 

Havengula jaguana Poey, 1865, Repert. Fisico-Nat. Cuba, 1: 189 (Bahia de Jaqua, Cuba). 

Havengula pensacolae Goode & Bean, 1879, Proc. U.S. natn. Mus., 2: 152 (Pensacola, Florida) ; 
Fowler, 1911, Proc. Acad. nat. Sci. Philad., 83 : 392 (Trinidad) ; Lowe (McConnell) 1962, 
J. Linn. Soc. Lond. (Zool.), 44 (301) : 678 (habitat), 683 (gonads), 685 (food), 693 (list - marine 
species from Guyana) ; Lowe (McConnell), 1962, Bull. Brit. Guiana Fish. Div., No. 4: 26 
(Guyana coasts); Rivas, 1964, Fish. W.N. Atlantic, No. 1 (3) : 393 (including specimens 
from the ‘Caribbean coast of Central and South America, and Brazil’); Bullis & Thompson, 
1965, U.S. Fish Wildl. Serv., Spec. sci. Rept. No. 510: 21 (9°14’ N : 60°26’ W — name only) ; 
Cervigén, 1966, Peces marinos Venezuela, 1: 125, fig. 53 (including Orinoco delta). 


*See also Tortonese (1973: 109), who gives useful notes on Italian fish collections. 
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Harengula majorina Storey, 1938, Stanford Ichthyol. Bull., 1 (1) : 32, figs. 9, 12, 17 (A. humeralis 
of Valenciennes in synon.; 13 specimens ev West Indies and Brazil) ; Bullis & Thompson, 
1965, U.S. Fish Wildl. Serv., Spec. sci. Rept. No. 510: 21 (8°49’ N : 59°43’ W — name only), 

Harengula pensacolae majorina: Carvalho, 1950, Bolm. Inst. paulista Oceanogr., 1 (1) : 105 
(26 specimens from Trinidad ; no description). ; 

Harengula sp.: Gines & Cervigén, 1968, Mems Soc. Cienc. nat. La Salle, 28 (79) : 29, 40 (Guianas 


coasts). 


Synonymy : Storey (1938 : 41) and Rivas (1950: 284) doubtfully placed Harengula 
yaguana Poey in the synonymy of H. humeralis and assumed that the type material 
was lost. This Poey species is not mentioned by Rivero (1938) in his list of Poey 
types in the Museum of Comparative Zoology, Harvard. It is not generally known 
that some Poey specimens are in the Zoologisches Museum in Berlin; these com- 
prise seven clupeoid specimens (together with a short list or mention in letters from 
Poey to Wilhelm Peters) and seven non-clupeoids (Serranus, Conger, Muraena).. 
One of the clupeoid specimens, given as ‘580. Harengula Jaguana Poey’ (113°3 mm 
S.L., ZMB 5953) in a list of 4 November 1865, must be considered a syntype of that 
species and it appears to be the only type now in existence. Examination of this 
specimen shows that it agrees with H. pensacolae (sensu Rivas 1964) in having : 


1. Scales adherent, not deciduous (cf. H. humeralts) 
No enlarged teeth along inner edges of palatines (cf. H. humeralis) 
Tips of anterior dorsal rays not dusky (cf. H. humeralis) 
Basibranchial toothplates broad, as in Figure 7d (cf. Figure 7c) 
2. Gillrakers 39 (cf. 28-34 in H. clupeola) 
Body depth 36-7 per cent of S.L. (cf. 28-35 per cent in H. clupeola) 
Eye centre to dorsal origin 34:5 per cent of S.L., i.e. less than depth (cf. more 
than depth in H. clupeola). 


The Poey specimen differs from H. pensacolae (sensu Rivas 1964) in having 
15 + 12 = 27 scutes, a total normally found only in H. humeralis (27-28; Ct. 
29-31 in descriptions and specimens of H. clupeola or H. pensacolae). 

Further discussion of this synonymy is given by Rivas (1964 : 395) and White- 
head (19674 : 20). 


SPECIMENS. 

a. 4 fishes, 114:1-123°8 mm S.L., Saramucca river, Surinam, coll. D. C. Geijskes in April 1946, 
RMNH 18258 (as Sardinella humerals). 

b. 4 fishes, 97°-3-121:'7mm S.L., Coppename river, Surinam, 24:6: 1964, trawled at 10-zo m, 
RMNH 26233. 

c. 1 fish, 109-5 mm S.L., off Georgetown, Guyana, BMNH 1950.5.15.7. 

d. 2 fishes, 112-8-112-9 mm S.L., Cape St Mary Sta. 797, Guyana, 60°55’ N : 57°43’ W, BMNH 
1961.8.31.56—57 (largest stained with alizarin, part dissected). 

é. 2 fishes, 103-6-117:-9mm S.L., UNDP/FAO Caribbean Fish. Devel. Proj., Calamar Sta. 665, 
coast off Morawhanna (Guyana), 23: 1: 1969, coll. L. J. K. Kleijn, ZMA 110.502. 

f. 1 fish, 119-5 mm S.L., Calamar cruise 68-11, Sta. 596, off Guyana, at 12-13 fathoms, 13: £0 
1968 (TABL Coll.). 

g. 19 fishes, 88-9-128-1 mm S.L., Calamar cruise 68-1, Sta. 287, off Surinam, 6°15’ N : 54°45’ W, 
at 13 fathoms, 29: 1: 1968, TABL 105953. 

h. g fishes, 109-4~-126-°8 mm S.L., Coquette Sta. 155, off Surinam, 6°23’ N : 54°47’ W, at 12 fathoms, 
30:5: 1957, TABL 194975. 

i. 7 fishes, 96-3-128-0 mm S.L., Calamar cruise 67-6, Sta. 91, off Surinam, 6°15’ N : 55°45 W, at 
10-15 fathoms, 23: 6: 1967, TABL 104361. 
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j. 26 fishes, 43-2-65:0 mm S.L., Fregata cruise 68-4, Sta. 182, Man o’ War Bay, Tobago, 14: 5 : 1968 
(TABL Coll.). 

k. 46 fishes, 47-3-70°0 mm S.L., Geronimo cruise 7, US Naval Base, Trinidad, 11 : 2 : 1966, TABL 
100322. 

j. 1 fish, 110mm S.L., as above, Sta. 702, coast off Suriname river, 6°15’ N : 54°45’ W, 21: 3: 1969, 
coll. L. J. K. Kleijn, ZMA 110.500. 

m. 2 fishes, I1I'-9—-113°8 mm S.L., as above, Sta. 670, coast off Morawhanna, Guyana, 25: I : 1969, 
coll. L. J. K. Kleijn, ZMA 110.501. 

nm. 6 fishes, 107:°5-131°5 mm S.L., east coast of Venezuela, 8°15’ N : 58°57’ W, 22:8: 1967, coll. 
F. Cervigén, EIMM 2.111. 

o. 2 fishes, 71°0-71-5mm S.L., east coast of Venezuela, 9°03’ N : 60°15’ W, 21:8: 1967, coll. 
Cervig6n, EIMM 2.183. 

p. 1 fish, 124-5 mm S.L., Trinidad, purchased of Mr Cutter, BMNH 1866.4.25.6. 


DESCRIPTION. Based on 14 fishes from Surinam and the east coast of Venezuela, 
97°3-131°5 mm S.L. from batches a, 6 and h listed above. 


eo eee 


32 (0), 33 (5), 34 (4), 35 (3), 36 (2). 

In percentages of standard length : body depth 35-6-—42-3, head length 27-0-29°5 ; 
snout length 5-9-7-3, eye diameter 9:2-10-7, length of upper jaw 12-5-13:9, length 
of lower jaw 13°3-14°8; pectoral fin length 20-6-23-3, pelvic fin length (11:5) 
12°5-14'0, length of anal fin base 12-3-15-2; pre-dorsal distance 43-4—46-3, pre- 
pelvic distance 53°5-58:2, pre-anal distance 80-8—85-0 ; eye centre to dorsal origin 
32°7-36°1. 

Body strongly compressed, its width about 2-75 times in its depth, the latter 
exceeding head length ; belly strongly keeled, belly profile more strongly convex 
than dorsal profile. Eye greater than snout length ; adipose tissue covering eye 
except for median vertical slit the width of pupil. Upper jaw reaching almost to 
vertical from eye centre ; pre-maxillae forming slight median notch and bearing a 
single series of small conical teeth; hypo-maxillae present, bearing fine denticu- 
lations ; maxillae with fine denticulations along entire lower edges ; two supra- 
maxillae present, the 2nd (posterior) with lower part of expanded portion much 
larger than upper, the rst (anterior) elongate, its depth about five times in its length. 
Lower jaw with seven to ten small conical teeth on either side of symphysis, directed 
backwards. Fine granular teeth present on tongue, palatines (no enlarged series of 
teeth along inner edges — see Figure 7b) and on endo- and ecto-pterygoids but not on 
vomer ; posterior part of endo-pterygoid tooth pad raised, with distinct edges. 
Basihyal and basibranchial toothplates as shown in Figure 7d. 

Operculum about three times as deep as broad, anterior margin vertical, posterior 
margin with a slight excavation. Final branchiostegal ray triangular, projecting 
well below inter-operculum, so that the margin of the opercular cover has a strong 
indentation in front of base of pectoral fin. Exposed portion of inter-operculum 
very narrow, about one-fifth pupil diameter. Branching cutaneous canals present 
below eye and on pre-operculum, sub-operculum and operculum as well as forming 
venulose areas on shoulder and nape. Fronto-parietal region with a pair of wedge- 
shaped striated areas bearing up to six often incomplete longitudinal striae. Area 
between the two wedges with a pair of branched cutaneous canals (apparently not 
| Connected to each other). 
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Fic. 11. Havrengula jaguana Poey. From Cervigon, 1966 (as H. pensacolae). 


Posterior border of gill opening with two silvery fleshy lobes ; cleithral lobe also 
present ; isthmus slender, tapering anteriorly, the sterno-hyoideus muscle extending 
forward to posterior border of branchiostegal membrane. Gillrakers fine, slender, 
straight, the longest about 2°5 times in eye diameter and about three-quarters of 
longest gill filaments; the latter half eye diameter, the filaments of the anterior 
hemibranch of the 1st arch only two-thirds length of those of the posterior hemi- 
branch at the angle of the arch, but the two hemibranchs equal anterior to this ; 
medio-pharyngobranchial present, quarter eye diameter, bearing the first three to 
six upper gillrakers of the Ist arch; 13-14 stubby triangular rakers on posterior 
face of 3rd epibranchial. Pseudobranch present, exposed, almost one eye diameter 
in length, bearing about 18 filaments. 

Dorsal fin origin nearer to tip of snout than to caudal base by 1-25-1°50 eye 
diameters ; base of fin invested in low scaly sheath. Pectoral fin tips fail to reach 
pelvic base by 0:66-1:00 eye diameter; axillary scale poorly developed, quarter 
length of fin; a well-defined groove above outer pectoral ray, extending for halt 
length of fin. Pelvic fin base equidistant between pectoral base and anal origin or 
nearer to the former by one-eighth to one-third eye diameter ; axillary scale present, 
three-fifths of fin length. Anal fin origin nearer to caudal base than to pelvic base 
by three-quarters eye diameter ; a low scaly sheath present ; first unbranched fin- 
ray very short, sometimes absent ; final two finrays much branched but only slightly 
longer than antepenultimate ray. 

Scales: firmly adherent ; unexposed portion of scales (Figure 8) with one un- 
broken major vertical and two (anterior scales), three to four (mid-body scales) or 
five (posterior scales) minor vertical striae, the latter occasionally interrupted i 
the centre of the scale ; exposed portion of most scales have a slightly eroded pos- 
terior border but no crenellations, horizontal striae or perforations (although 7 sow 
the scales appear to bear faint radiating grooves) ; scales below pectoral fin base 


and along belly have strongly eroded posterior borders, crenellations, perforations 


and horizontal striae. Small scales covering most of caudal fin. 
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Colour: upper fifth of body grey-blue, remainder silvery ; a small black humeral 
spot present in some, half size of pupil; fins hyaline but a dark border to caudal 
(more pronounced on posterior margin of upper than lower lobe). A black area 
covering upper part of eye. 


Note. The three Guyana specimens listed here under c and d have 34-35 gill- 
rakers, 16-17 + 13-14 scutes, a body depth of 36-8-40-0 per cent of S.L. and the 
distance between the dorsal origin and the eye centre less than the body depth. 
All the specimens examined agree with the description of Rivas (1964 : 393) except 
that one fish has an unusually low gillraker count (31, apparently not damaged) and 
all are deeper bodied (depth 35-6-—42-3 per cent of S.L.; cf. 29-5-34°7 per cent in 
Rivas’ material). The head is also very deep. A measurement of depth taken from 
the occiput to the posterior angle of the 5th branchiostegal ray is equal to or greater 
than head length, whereas in the single adult specimen of H. humeralis from Surinam 
this measurement is far short of head length. 

Two paratypes of Harengula pensacolae (122:2-130°7mm S.L., ex Pensacola, 
USNM 22831) have been examined. They agree closely with the present material 
(depth 36-7, 35°5 per cent of S.L., eye centre to dorsal origin just less than body 
depth, upper jaw 13°4, 12-9 per cent of S.L., gillrakers 37, 35). In addition, the 
basibranchial toothplates are as shown in Figure 7d (width four times in length in 
largest specimen). Rivas (1950) proposed six subspecies based on differences in 
body depth, eye size, etc., but later (Rivas 1964 : 395) he abandoned this division 
because geographical separation was purely arbitrary. The holotypes of his carib- 
baea, cubana, floridana and pinensis have been examined (USNM 79534, 132472, 
62584 and 107399) and all have broad basibranchial toothplates (width 4°34-5-73 
times in length). They show some variation in body depth (respectively 38-0, 33-0, 
34-6 and 34-6 per cent of S.L.) and only in the first is the depth of the head as great 
as head length or the measurement eye centre to dorsal origin less than body depth. 
The general impression is that increasingly deeper-bodied forms are found in the 


_ southern Caribbean, off Venezuela and south to the Guianas, but that only a single 


species is represented. 
Nine specimens from Recife have been examined (gI:I-12I‘'I mm S.L., Thayer 


Expedition, MCZ 17753 and SOSC uncatalogued). They resemble the Guianas 


A. jaguana but overlap with the figures given here (key, p. 35) for H. clupeola in 


body depth (34-0-36-1 per cent of S.L.), upper jaw length (13°5-15:2 per cent of 


S.L.) and gillrakers (29, 31, 32 (five fishes), 33, 34). They seem to provide a link 
between the Guianas H. jaguana and the specimens from the Santos/Rio de Janeiro 


area here discussed under H. clupeola. 


The very abundant deep-bodied species of Harengula reported by Gines & 


_Cervig6n from Guianas coasts was almost certainly H. jaguana. 


OPISTHONEMA Gill, 1861 


Opisthonema Gill, 1861, Proc. Acad. nat. Sci. Philad. : 37 (Type: Opisthonema thrissa Gill by 


original designation = Megalops oglina LeSueur ; non Clupea thrissa Linnaeus = Clupanodon 


i thvissa of the Indo-Pacific). 
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The confusion generated by Gill’s use of the name thvissa was finally resolved by 
Regan (1917a), who restricted Opisthonema Gill to the New World and Clupanodon 
Lacepéde to the Indo-Pacific (full discussion in Whitehead 19672 : 73, 98). 

In a thorough revision of Ofisthonema, Berry & Barrett (1963) recognized five 
Recent species, of which O. oglinum was the sole Western Atlantic representative 
(Gulf of Maine to southern Brazil). Rivas (1972) has subsequently described a 
second species from this area, O. captiva1, known only from Colombia. It differs 
from O. oglinum in its lower gillraker count (25-28; cf. 30-37), fewer dorsal and 
anal rays (19-20 and 18-21; cf. 19-22 and 22-25), more scales (34-37; cf. 32- 
35) and a more slender body (depth 27-9-31-1 per cent of S.L.; cf. 32-0-37-0 per 
cent). Opisthonema captivai is said to occur sympatrically and syntopically with 


O. oglinum. 


9. Opisthonema oglinum (LeSueur, 1818) 
(Figure 12) 


Megalops oglina LeSueur, 1818, J. Acad. nat. Sci. Philad., 1 : 359 (Newport, Rhode I.). 

Opisthonema oglhnum: Regan, 1917, Ann. Mag. nat. Hist., (8) 19: 385 (Carolina to Brazil — 
Trinidad specimen evidently examined) ; Fowler, 1911, Proc. Acad. nat. Sci. Philad., 83 : 392 
(Brighton pier, Trinidad); Boeseman, 1956, Zool. Meded., 34 (12):184 (Surinam; no 
description) ; Lowe (McConnell), 1962, J. Linn. Soc. Lond. (Zool.), 44 (301) : 679 (habitat), 
683 (gonads), 685 (food), 693 (listed - marine fishes of Guyana) ; Lowe (McConnell), 1962, 
Bull. Brit. Guiana Fish. Div., No. 4:26 (Guyana coasts); Berry & Barrett, 1963, Bull. 
Intev-Amer. Tuna Comm., 7 (2) : 123 (Synonymy), 133 (range, including Guyana and Surinam 
material), table 3 (diagnosis on gillraker number) ; Hildebrand, 1964, Fishes W.N. Atlantic, 
No. 1 (3): 381 (including Trinidad material, used in description) ; Cervigén, 1966, Peces 
Marinos Venezuela, 1: 118 (Gulf of Paria) ; Gines & Cervigon, 1968, Mems Soc. Cienc. nat. 
La Salle, 28 (79) : 30, 40 (Guianas coasts). 


Clupea thrissa (non Linnaeus) : Giinther, 1868, Cat. Fish. Brit. Mus., 7: 432 (including Trinidad | 


specimen). 
Synonymy : Whitehead (1969b : 266 — early names for species). 


SPECIMENS. 
a. 1 fish, 174:4 mm S.L., Suriname river (5-8 miles east), 2 : 12 : 1953, coll. H. W. Lijding, RMNH 
21425. 
b. 1 fish, 136°:7 mm S.L., Coquette Sta. 9, Surinam coast, 30: 6: 1966, trawl at 120-114 ft, a | 
26234. 
c. 7 fishes, 108-9-135-4 mm S.L., Coquette Sta. 8, Surinam coast, 30: 6: 1966, trawl at 110-118 ft, 


RMNH 26235. 
d. 1 fish, 121-1 mmS.L., Trinidad, purchased of Mr Cutter (Giinther’s specimen e), BMNH 1866.17.22. 
48. 
4 fishes, 123:0-175:0 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.4—6 (one unregistered). 
1 fish, 185 mm S.L., Gulf of Paria (Trinidad), coll. Guppy, BMNH 1932.2.8.6. 
. I fish, 140-6 mm S. ice Gulf of Paria (Trinidad), ‘Rodney’ (Totton), BMNH 1931.12.5.148. 
. 133 fishes, 39°5-61-7 mm S.L., Calamar Sta. 756, Chaguaramas Bay, Trinidad, 3-4 : 6: 1969, 


coll. M. Yesaki (TABL Coll.). 


mM THO 


Note. This species has been very adequately described by Berry & Barrett 
(1963), their material including Guyana and Surinam specimens. The long dorsai 
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Fic. 12. Opisthonema oglinum (Le Sueur). From Hildebrand 1964. 


filament makes Ofisthonema distinguishable from Sardinella or Harengula, even in 
small specimens. 

The juveniles in batch & have a curious peculiarity in their pigmentation. In 
addition to the normal line of black spots along the upper flank, there is an approxi- 
mately circular dark brown spot, about 0-75-1-0 eye diameter in size, on the silver 
part of the flank just behind the gill cover. What is remarkable is that this spot is 
present in every case only on the right side of the fish. The spot results from an 
absence of pigment (guanine) in this area. There is no sign of external damage 
and no explanation can be offered for this anomaly. 


LILE Jordan & Evermann, 1896 


Lile Jordan & Evermann, 1896, Bull. U.S. natn. Mus., 47 (1) : 428, 429 (Type: Clupea stolifera 
Jordan & Gilbert). 


This genus contains two very closely related species, Lile stolifera (Jordan & 
Gilbert) from the tropical Pacific coasts of the Americas (Lower California to Peru), 
and the western Atlantic Lile piquitinga (Schreiner & Ribeiro) from Venezuela and 
Brazil. A third species, Lile platana Regan, 1917a from Rio de la Plata and Rio 
Roncador (Brazil) is now placed in the monotypic genus HICIETECTIDYS (Whitehead 
1968). 

References to Lile piquitinga are very scanty. It was recorded only from Per- 
_ hambuco and Bahia (? Swainson 1839; Schreiner & Ribeiro 1903 ; Regan 1g17a ; 
_ Fowler 1942-on previous references) until seven Venezuelan specimens from 
Punta de Piedras (Nueva Esparta) were reported by Cervigén (1966: 132). The 
_ Specimens from Lake Papary (39 km south of Natal, Brazil), which Starks (1913 : 8) 
identified as Sardinella sardina and Fowler (1942) as Harengula humeralis, are Lile 


piquitinga (FMNH 59071, 65 fishes). This species can probably be expected from 
the Guianas region. 
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Since no comprehensive description of Lile piquitinga has been published, the 
opportunity is taken here (based on the three Pernambuco specimens available to 
Regan). 


10. Lile piquitinga (Schreiner & Ribeiro, 1903) 
(Figure 13) 
Piquitinga of Marcgrave, 1648, Hist. Nat. Brasiliae, pt 4 (fishes) : 159, figure (see Figure 14). 
? Clupea argentea Swainson, 1839, Nat. Hist. Anim., 2: 386 (Pernambuco) (nomen dubium). 


Sardinella piquitinga Schreiner & Ribeiro, 1903, Archos Mus. nac. Rio de J., 12 : 72 (Sao Salvador 
da Bahia). 


Synonymy : Swainson’s Clupea argentea from Pernambuco has been overlooked 
by all subsequent authors and during the period 6 November 1961 to 3 December 
1970 it qualified as a nomen oblitum under Article 23(b) of the International Code, 
as redefined in Declaration 43 (Bull. zool. Nomencl., 27 (3/4) : 135 of 1970). At the 
XVII Congress of Zoology in Monaco (1972), Article 23(b) was repealed, so that 
Clupea argentea can once more qualify as a senior synonym. It is not invalidated 
under the new Article 79(b) (ili) since it has never been rejected in the literature ; 
in a previous paper (Whitehead 1968 : 481), the name Clupea argentea was recom- 
mended as a momen dubium in order to prevent its then alternative fate of becom- 
ing a nomen oblitum, but there was no question of rejecting it permanently. 
Swainson (1839) described the fish as having ventral scutes, a pelvic finray count of 
eight and a short anal fin (17 rays), a combination that rules out all South American 
clupeoid genera except Lile, Rhinosardimia, Sardinella, Harengula, Spratius and 
Sardinops. The last two can be excluded on distributional grounds and only in the 
first two is there the bright silver stripe down the flank mentioned by Swainson. 
The stripe is especially prominent in Lzle and Swainson’s finray counts exactly 
match those of Lile piquitinga. Unfortunately, Swainson’s description, which is 
very explicit and much more detailed than most of that period (apparently written 
in 1817), places the last dorsal ray equidistant between the wp of the snout and the 
fork of the caudal. In the genera listed above, the dorsal fin is set farther back, 
the base of the last dorsal being equidistant between the eye and the caudal fork ; 
in the single Trinidad specimen of Harengula clupeola described above (p. 38) the 
dorsal position agrees with that specified by Swainson, but in no species of Harengula 
is there a silver lateral stripe. The question arises whether a commonly used name 
should be replaced by an unfamiliar one while there is any doubt about the latter. 

Swainson (1839) did not indicate where he had deposited his fish specimens and 
there is no clue in his autobiography (Swainson 1840). He gave his large collection _ 
of shells to the Manchester Natural History Society (Swainson, Joc. cit. : 78, footnote) 
but these cannot now be found and are not in the Manchester Museum ; nor is there 
any trace in that museum of Swainson fishes or any bottle labelled Clupea argentea 
(E. L. Seyd, pers. comm.) ; his fishes are not in Cambridge (K. Joysey, pers. comm.). 
Swainson had a low opinion of the curatorial standards of the British Museum 
(Whitehead 1969: 191), based partly on the subsequent loss of many Palermo 
specimens of fishes collected in 1812 (Swainson 1838: footnote, p. 62 and loss of 
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Fic. 13. Lile piquitinga (Schreiner & Ribeiro). Froma Pernambuco specimen, 76mm S.L. 
Drawn by Annabel Milne. 


new cyclopterid, p. 225). There are no specimens in the British Museum (Natural 
History) that could be the types of Clupea argentea and probably none was deposited. 
In these circumstances, and with the possibility that Brazil may well yield new 
or overlooked species, it is preferable to retain the name Lile pigquitinga for the 
species understood here and to regard Clupea argentea as a nomen dubium. 
The identity of Marcgrave’s Piguitinga is discussed below (see p. 51). * 


DESCRIPTION. Based on three fishes, 66-9, 71-0 and 78-5 mm S.L. (one dissected), 
coll. Dr J. Bach, coast of Pernambuco, BMNH 1897.12.1.350-2. 


Br.St. 5-6, D iv 13, P113-14, V 17 (both sides, except rt. 1 6 in one fish), A iti 15, 
ei 30,,30, 32, scutes 17 + 9 (? damaged) 10-11, vertebrae 40. 


In percentages of standard length: body depth 23:2-29-1, head length 26-2—26-7 ; - 
snout length 6-4-7-2, eye diameter 9:2-9:6, length of upper jaw 9°8-10-7, length of 
lower jaw 12-1-12°7 ; length of pectoral fin 19-0-19-7, length of pelvic fin 13-:I-14:0, 
length of anal fin base 15-5-17-2 ; pre-dorsal distance 43°7-46-7, pre-pelvic distance 
52°5-53°6, pre-anal distance 74:5-76°8. 

Body moderately compressed, its width 2-5 times in its depth, the latter a little 
greater than head length; belly keeled, more so after tips of pectorals. Eye 
diameter a little greater than snout length; a film of adipose tissue covering eye. 
Upper jaw reaching just beyond vertical from anterior eye border and (when mouth 
closed) on same vertical as lower jaw articulation ; pre-maxillae not forming median 
‘notch’, bearing a single row of fine conical teeth ; no hypo-maxillae ; maxillae with 
fine denticulations along lower edges; two supra-maxillae present, the 2nd (pos- 
terior) with lower portion much larger than upper (as in Harengula ; cf. Sardinella’s 
more symmetrical shape), the 1st (anterior) small, elongate, about one-fifth depth 
of former. Lower jaw with about six small conical teeth on either side of the 
symphysis. Fine granular teeth on perimeter of palatines, and on ecto- and endo- 
_ pterygoids but not on vomer or on tongue. 

4 
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Operculum about twice as high as broad, anterior margin inclined slightly back- 
wards, posterior margin with a slight excavation. Exposed portion ot inter- 
operculum very narrow. Branching cutaneous canals probably present over much 
of head but now damaged. Fronto-parietal region with a pair of wedge-shaped 
areas bearing very faint longitudinal striae, the area between the wedges concave 
and covered by skin bearing numerous perforations. Frontals dividing in the mid- 
line posteriorly but posterior frontal fontanelles occluded by the forward extension 
of the supra-occipital. Pterotic bulla very large, occupying whole of pre-eplotic 
fossa. 

Posterior border of gill opening without the bilobed dermal appendages found in 
Harengula (see p. 22) but with a well-developed cleithral lobe, silver. Isthmus 
silver, fairly slender, tapering evenly to margin of branchiostegal membrane.  Gill- 
rakers fine, slender, shghtly curved, a little under half eye diameter and equal to 
longest gill filaments; filaments of anterior and posterior hemibranchs about 
equal ; medio-pharyngobranchial present, bearing the first six upper gillrakers of 
the Ist arch; about six stubby, triangular rakers on posterior face of 3rd epi- 
branchial. Pseudobranch present, exposed, just over half eye diameter in length, 
bearing about 15 filaments. 

Dorsal fin origin three-quarters eye diameter nearer to snout tip than to caudal 
base ; base of fin invested in very low scaly sheath. Pectoral fin tips failing to 
reach pelvic base by 0:75-1:00 eye diameter; no true axillary scale present, but 
three scales above the pectoral fins are truncated ventrally, their lower edges 
bounding a shallow groove into which fits the proximal half of the first pectoral ray. 
Pelvic fin base slightly nearer to anal origin than to pectoral base; axillary scale 
present, half length of fin. Anal fin origin about equidistant between pelvic base 
and caudal base; base of fin invested in low scaly sheath; final anal rays not 
unduly enlarged. 

Scales apparently easily shed; unexposed portion with one unbroken major 
vertical striation and one (anterior) to three (posterior scales) minor vertical striae 
usually interrupted near centre of scale; exposed portion of scales unmarked by 
circuli but bearing very faint horizontal lines along the posterior margin ; the latter 
not eroded. No alar scales, but small scales present at base of caudal. 


Colour: body brown except for silvery belly and very strongly marked silver 


midlateral line, the width of the latter about three-quarters eye diameter. Sides of | 


head silvery. Fins hyaline. A small but prominent dark spot (peppering of 
melanophores) on upper angle of caudal peduncle. No dark marks on caudal tips. 


Note. The two species of Lile, L. piguitinga and L. stolifera, are very similar. 
In the comparison made by Regan (1917a : 393), L. piquitinga is distinguished by 
its fewer gillrakers (33; cf. 36 in L. stolifera), larger head (3:75-4:00 in S.L.; cf. 
4:25-4:75), larger eye (2:75 in head ; cf. 3-00 in head) and, by implication, lack of 
black caudal tips. Except for the last, these differences are small and, both in the 
material to hand and in the descriptions of Cervigédn (1966), Meek & Hildebrand 
(1923) and Hildebrand (1946), there is some overlap. The black caudal tips 
(especially of the upper lobe) of L. stolifera, however, are most distinctive and have 
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never been described in L. piquitinga. In addition, the dorsal measurement of the 
head in L. prguitinga is much greater than in L. stolifera, while the exposed portion 
of the inter-operculum is much narrower. Finally, there is a slight difference in the 
shape of the 2nd supra-maxilla. In L. prqguitinga the upper profile rises very steeply 
from the anterior shaft to form a prominent ‘shoulder’; in L. stolifera the upper 
profile rises and falls much more smoothly. 


The two species can be distinguished by the following key. 


1. Caudal tips plain; distance snout to occiput contained less than five times in S.L. ; 

width of exposed portion of inter-operculum 0:25-0:33 papi diameter ; Atlantic 

coasts, from Venezuela to Brazil . ; ; : L. piquitinga 
2. Caudal tips black; distance snout to occiput conned more en five timesin S.L..5 

width of exposed portion of inter-operculum half pupil diameter ; Pacific coasts, 

from Gulf of California to Gulf of Guyaquil . : : , : L. stolifera 


Marcgrave’s Piquitinga: two quite different identifications have been made for 
Piqumitinga. Schreiner & Ribeiro (1903: 72) were certain that Prquitinga was the 
present species, i.e. a clupeid. Linnaeus (1758: 314), however, had based his 
Esox hepsetus (= an engraulid, ? Anchoa hepsetus) in part on Piguitinga and in part 
on Menidia of Browne (1756 — also A. hepsetus). Cuvier (1829 : 323), on the other 
hand, took Piguitinga as part basis for his Engraulis lemniscatus (= Anchoa tricolor 
fide Whitehead 1967a: 131), the species being based also in part on Engraulis 
piquitinga Spix (whose figure showed a true engraulid). Agassiz (in Spix & Agassiz 
1829 : 51), however, in reference to the Spix name, supplied the name Engraulis 
tricolor and stated ‘non Piquitinga Marcgr., qui nullo modo est ad genus Engraulis 
referri potest’. 

Hildebrand (1943 : 57) accepted Prquitinga as an engraulid (Anchoa hepsetus) and 
elsewhere I implied agreement (Whitehead 1967a: 129, 131). Reconsideration of 
Marcgrave’s figure (see Figure 14), and especially the short snout and almost equal 
jaws, makes the clupeid Lile piquitinga an equally convincing identification and one 
that obviously would not have occurred to authors prior to Schreiner & Ribeiro 
(1903). Thus the only other Western South Atlantic clupeids with such a distinct 
silver lateral stripe are Rhinosardinia bahiensis (Steindachner 1879) and Platan- 
ichthys platana (Regan 1917a) and both can be dismissed as too deep-bodied (depth 
about 27-32 per cent of S.L.; cf. 23:2 per cent in Marcgrave’s figure of Piquitinga 
and 23-29 per cent in Lile piquitinga). 

In favour of an engraulid is the apparent lack of scutes, although this might 
merely reflect simplification when reducing the drawing to a woodcut. The history 
of the original drawings is given in Appendix 1 (see p. 187), but it can be noted here 
that Lichtenstein (1829), who examined these drawings, strongly favoured the 
identification of Piquitinga with an engraulid, and most likely ‘Atherina brownt’ 
(i.e. Anchoa hepsetus). In 1826, Valenciennes visited Berlin and, according to 
Cuvier (1828 : 59), made copies of the Marcgrave drawings, which he brought back 
to Paris. In a letter to Lichtenstein (17 January 1827 — Zoologisches Museum, 
Berlin), Cuvier thanked the former for help given to Valenciennes and offered some 
short comments on the drawings. Of Piguitinga he wrote: ‘Le piquitinga nous 
_ parait maintenant appartenir aux vrais harengs, plut6t qu’aux Anchois. Nous en 
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Fic. 14. Piquitinga of Marcgrave, 1048. The absence of scutes suggests an engraulid, 
but the snout and jaws are nearer to a clupeid, probably Lile piquitinga. 


avons une espéce qui a la bande d’argent.’ It is difficult to know what silver- 
banded clupeid Cuvier had in mind since nothing resembling Lile, Rhinosardima or 
Platanichthys appears in the Régne animal or the Hstotre naturelle des poissons 
(Whitehead 1967a). Later that year (7 November 1827), Cuvier wrote to Professor 
Martius in Munich with notes on the fish drawings that were to appear in the 
Brazilian Fishes of Spix & Agassiz (1829, 1831) (see Whitehead & Myers 10971). 
For drawing No. 23.1, Cuvier stated: ‘Engraulis piquitinga. C’est bien un En- 
graulis, mais plutot le Menidia. Nous avons vérifié dans le liber principis que le 
piquitinga de Marcgrave est une Sardine et non pas un Anchois.’ Yet, in the 
Régne Animal (published early the following year), Cuvier renamed the Spix & 
Agassiz plate Engraulis lemniscatus — and equated it with Marcgrave’s Piquitinga. 
Later, Valenciennes (1848) also identified Pzquitinga as an engraulid, believing it to 
be Engraulis brown (1.e. Anchoa hepsetus). 

Unfortunately, the Marcgrave drawings have disappeared and the copies made 
of them by Valenciennes cannot now be found (Yves Laissus, 7m ltt.). An account 
of the history of these drawings is given in Appendix I (p. 187). 

The solution to the identity of Marcgrave’s Piquitinga, however, can be found in 
the descriptions and drawings of the Franciscan missionary Frei Christovao de 
Lisboa, made during his sojourn at Maranhaéo from 1624 to about 1636. Frei 
Christovao’s manuscript has been published only recently (Walters 1967) and is 


discussed in Appendix 2. Folio 24 of the manuscript shows a small clupeoid fish — 


labelled Pitim pitinga. The jaws are clearly those of a clupeid and not an engraulid 
and, although scutes are not shown, the general appearance of the fish is very like 
Lile piquitinga. The brief description (f. 169) reads: ‘ Petitimgua desta propia forma 
que esta aqui pintada e ce tomam muito come dee cam muito bom comer’. Another 
drawing (f. 14), labelled Avaberi asu sardinha (cf. Araberi of Marcgrave, 1648 : 178, 
but not figured) shows an engraulid (Pterengraulis atherinoides) with the typical 
‘underslung’ anchovy lower jaw, the artist being thus well aware of the difference 
between engraulids and clupeids. 

Carvalho (1964: 22), in a study of Frei Christovdo’s fishes, identified Petitimgua 
(Pitim pitinga) as an anchovy and most likely Anchoa hepsetus, but he seems to have 
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given undue weight to Hildebrand’s identification of Pzqguitinga as that species. 
Frei Christovao’s drawing is more explicit than Marcgrave’s rather stylized woodcut 
but the similarity between the two is remarkable (the one could have been the model 
for the other). The similarity of the vernacular names strengthens this resemblance 
since the Tupinamba, a group of Indians speaking the Tupi-Guarani dialect, occu- 
pied the entire coastal strip of northeastern Brazil (except for small infiltrations 
of the Teremembé), including the Island of Maranhao (Métraux 1946). The slight 
difference in the vernacular names could be as much a regional variation as a result 
of the difficulty of transcribing unfamiliar words. Therefore, there seems no doubt 
that Piquitinga and Pitim pitinga are the same fish, the clupeid Lile piquitinga. 


RHINOSARDINIA Eigenmann, 1912 


Heringia Fowler, 1911, Proc. Acad. nat. Sci. Philad., 63: 207 (Type: Clupea amazonica Steind.) 
(name preoccupied in Diptera — Myers 1929). 

Rhinosardima Eigenmann, 1912, Mem. Carnegie Mus., 5: 445 (Type: Rhinosardinia serrata 
Eigenmann = FR. amazonica (Steind.) fide Whitehead, 1970). 


Members of this South American genus are immediately recognizable by the 
retrorse spine at the proximal end of the maxilla (Figure 15). Hildebrand (1964 : 
411) accepted three species, R. bahiensis (Steindachner), R. amazonica (Steindachner) 
and R. serrata Eigenmann. Recent study of the types of these three species (White- 
head 1970) has resulted in the synonymy of the last two. Only R. amazonica 
is known from the Guianas region, R. bahiensis occurring farther south (Bahia to 
Rio de Janeiro). 


11. Rhinosardinia amazonica (Steindachner, 1880) 
(Figure 15) 


Clupea amazonica Steindachner, 1880, Sitzb. K. Akad. Wiss. Wien, 80: 183 (Amazon river at 
Para) ; Idem, 1880, Ichthyol. Beitr., No. 8: 65 (repeat). 

Heringia amazonica: Regan, 1917, Ann. Mag. nat. Hist., (8) 19: 395 (four syntypes of 
Rhinosardimia serrata Eigenmann ex Guyana). 

Rhinosardinia amazonica: Fowler, 1919, Proc. Acad. nat. Sci. Philad., 71: 129 (Surinam) ; 
Idem, 1931, Proc. Acad. nat. Sci. Philad., 83: 406 (Cafio Guanoco and Punta Tigre, East 
Venezuela) ; Whitehead, 1970, Bull. Br. Mus. nat. Hist. (Zool.), 20 (1) : 12 (Steindachner’s 
types of amazonica, types of serrata, key, synon.). 

Rhinosardinia serrata Eigenmann, 1912, Mem. Carneg. Mus., 5: 445, fig. 39 (maxilla), pl. 62, 
figs. 3 and 4 (Morawhanna and Mora Passage, Guyana). 


Synonymy : Whitehead 1970. 


SPECIMENS. 


a. 4 fishes, 44-5-49°6 mm S.L., SYNTYPES of R. sevvata, Guyana, coll. Eigenmann, BMNH ro1t. 
10.31.452-5. 

6. 1 fish, 47-3 mm S.L., SYNTYPE of R. sevvata, Morawhanna (Guyana), USNM 66284 (3 other 
syntypes seen, 47:I-49°3 mm S.L.). 

c. 5 fishes, 45:5-50°5 mm S.L., SYNTYPES of R. sevvata, Morawhanna (Guyana), coll. S.E. Shideler, 
ZMA 101.009. 
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d. 3 fishes, 32°1-36-5 mm S.L., Surinam, coll. H. Nijssen, 1966-7, coll. no. HN.33, ZMA 110.503. 

e. 3 fishes, 32:3-36:2 mm S.L., Coppename river (Surinam), 24-26: 8: 1964, trawled at 10-20 m, 
RMNH 26236. 

f. 1 fish, 31°83 mm S.L., Suriname river near Paramaribo, from shrimp fisherman, 31 : 3 : 1966, coll. 
W. Vervoort, RMNH 26237. 


DESCRIPTION. Based on the ten Guyana SYNTYPES of R. serrata 44:5-50°5 mm 
S.L. listed under a, 6 and c above. ; 

Br.St. 5, D iii-iv (10) 11-12, Pi (10) 11 (12), Vi 7, A iii—iv (12) 14 (15), g.r. 33 (f.1), 
34 (2), 35 (3), 36 (2), 37 (2), 38 (1), scutes 16 (17, 18) + 10-12 (total 27-28), scales 
about 36-38. 

In percentages of standard length: body depth 28-1-30°5, head length 21-4-23°'8 ; 
snout length 4:4-5:6, eye diameter 6-7—7-3, length of upper jaw 9-1-10-1, length of 
lower jaw 9:2-10:1; pectoral fin length 17-6-20-7, pelvic fin length 14-1-15-8 
(16-6), length of anal fin base (11-2) 12:5-14:2, length of dorsal base (five fishes) 
12:2-13°8, height of dorsal fin (four fishes) 18-0-20-0; pre-dorsal distance 48-0- 
51:4, pre-pelvic distance 47-:2—-51°3, pre-anal distance 73:6-77°8 ; depth of caudal 
peduncle (four fishes) 12-7-13°5. 

Body strongly compressed, its width three times in its depth (specimens a little 
shrivelled, however), the depth greater than head length ; belly with trenchant keel 
of scutes, the latter with very prominent spines behind pelvic base. Eye diameter 
greater than snout length; anterior and posterior eighth of eye covered by adipose 
tissue. Upper jaw reaching to or just beyond vertical from anterior rim of pupil 
and somewhat beyond articulation of lower jaw; pre-maxillae forming a distinct 
median ‘notch’ in the upper jaw (as in the Alosinae), no teeth present ; maxilla 
with a few minute denticulations along lower edge and a sharp retrorse spine (one- 
third pupil diameter) on upper edge near proximal end of maxilla; two supra- 
maxillae, the 2nd (posterior) with asymmetrical diamond-shaped expanded portion, 
the upper part larger than the lower ; Ist (anterior) supra-maxilla very thin, oblong, 
about as long as expanded part of 2nd supra-maxilla. Lower jaw devoid of teeth. 
No teeth present on tongue or roof of mouth. 

Operculum about twice as high as broad, lower margin rising at a slight angle, 
posterior margin indented. Sub-operculum rectangular with rounded posterior 
border ; inter-operculum as deep as sub-operculum posteriorly, tapering to point 
anteriorly. Branching cutaneous canals present over most of cheek, gill cover and 
extending onto region behind gill opening. Margin of gill cover with a fleshy fringe 
half pupil diameter (not included in head length). Fronto-parietal region with a 


few faint longitudinal striae. Frontals joined in midline posteriorly, posterior frontal — 


fontanelles occluded. Transverse bony branches of supra-orbital canal present just 
behind orbits, each side reaching over half distance to midline, opening into paired 
cutaneous pockets (not connecting with each other). Pterotic bulla very large, 
occupying entire pre-epiotic fossa (as in Lzle, see p. 50). 

Posterior border of gill opening without bilobed dermal appendages, cleithral 
lobe barely developed. Isthmus short, not silvery, speckled with about six large 
stellate melanophores. Gillrakers fine, slender, slightly curved, the longest equal 
to longest gill filaments and equal to pupil diameter; filaments of anterior and 
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Fic. 15. Rhinosardinia amazonica (Steindachner). From Hildebrand 1964 (as R. serrata). 


posterior hemibranchs equal ; medio-pharyngobranchial present, lobate and bearing 
first two to three gillrakers of upper arch; about ten short, triangular rakers on 
posterior face of 3rd epibranchial. Pseudobranch present, exposed, about four- 
fifths of eye diameter, bearing 10-12 filaments. 

Dorsal fin origin equidistant between snout tip and caudal base or up to half eye 
diameter nearer the former; base of fin barely invested in low sheath of scales ; 
dorsal height (last unbranched dorsal ray) I-42-1-49 times length of dorsal base. 
Pectoral fin tips failing to reach pelvic fin base by 1-25-1°50 eye diameters; no 
proper axillary scale but first two scales above pectoral fin subtriangular, their 
lower edges forming the boundary to a very short groove into which fits the proximal 
eighth of the 1st pectoral ray. Pelvic fin base equidistant between pectoral base 
and anal origin or slightly nearer to the former ; axillary scale present, its length 
2°5-3:0 times in length of fin. Anal fin origin equidistant between pelvic and caudal 
fin bases or slightly nearer to the latter ; base of fin invested in low scaly sheath. 

Unexposed portion of scales with one continuous vertical striation and none 

(anterior scales) to four (posterior) short radiating striae usually not reaching to 
centre of scale; exposed portion with none (anterior scales) to two (posterior) 
horizontal striae, in the latter case converging to centre. Small scales covering all 
but posterior margin of caudal. In most specimens a few scales have been lost but 
the scales appear to be fairly firmly attached. 
_ Colour: overall colour of alcohol-preserved material light brown without a trace 
of silver lateral stripe; head silvery, as also belly. A distinct thin brown line 
curving down upper part of caudal peduncle ; another thin brown line along dorsal 
and ventral margins of caudal and a scattering of melanophores on posterior edge of 
caudal ; remaining fins hyaline. 


Subfamily ALOSINAE 


The separation of the shads (Alosinae) from the gizzard shads (Dorosomatinae) 
_ was considered to be artificial by Regan (1917b), and indeed the separation of both 
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from the Clupeinae is in many ways unsatisfactory. Nelson (1967a, 1970) hinted 
at reallocation of genera within the Clupeidae (excluding C/wrocentrus and the pristi- 
gasterines), leading to a tentative recognition of only two subfamilies : 
a. Clupeinae (including also the Dussumieriinae, Pellonulinae and perhaps some 
Alosinae, e.g. Alosa) 
b. Dorosomatinae (including also some Clupeinae, e.g. Havrengula and Sardinella, 
and some Alosinae, e.g. Hilsa and Gudusia) 


Nelson’s conclusions were drawn chiefly from comparison of gill-arch and hyo- 
branchial structure, as well as gut form, and it remains to be seen if other features 
fit into his scheme. 

Three New World genera are currently placed in the Alosinae. None is shared 
with the Indo-Pacific region and Ethnudiwm and Brevoortia are restricted to the 
New World; Alosa (sensu Svetovidov 1964, i.e. including Caspialosa and with 
Pomolobus a subgenus) occurs also in the Eastern Atlantic and Mediterranean region. 


KEY TO THE NEw WORLD GENERA OF ALOSINAE 


I. No pre-dorsal scutes ; gillrakers present on posterior face of 3rd epibranchial 
A. Pelvic with nine rays; one or two fronto-parietal striae; gillrakers on 


posterior face of 3rd epibranchial short ; median pre-dorsal scales not 
enlarged ALOSA (Atlantic coasts*) 


1. Distal tip of maxilla and articulation of lower jaw under or behind 
vertical from posterior border of eye 5 ; subgenus ALOSA 
2. Distal tip of maxilla and articulation of lower jaw in front of vertical 


from posterior eye border or under eye centre 
subgenus POMOLOBUS 


B. Pelvic with seven rays ; many fronto-parietal striae ; gillrakers on posterior 
face of 3rd epibranchial long ; pre-dorsal scales on either side of midline 
enlarged BREVOORTIA (Atlantic coasts) 


II. Pre-dorsal scutes present ; gillrakers absent on posterior face of 3rd epibranchial ; 
pelvic with seven rays ETHMIDIUM (Pacific coasts) 


According to Hildebrand (1964) species of Alosa are not found further south than 
the Gulf of Mexico. However, Campos (1942) identified a single Brazilian specimen 
as Pomolobus mediocris (Mitchill) and there are two further reports from the Guianas. 
The first is a passing reference by Fermin (1769) to an Alose similar to that of 
Europe. The second is the statement by Hargreaves (1904) that ‘Amongst these 
[immense shoals of herring-like fishes] is a species of shad which exhibits very slight 
differences from the alewife (Clupea Macowocca) |i.e. Mitchill’s C. mattowocca 
= Alosa (Pomolobus) mediocris| which is brought here in large quantities from the 
United States pickled in barrels’. 

The early records might relate to a species of Brevoortia, but Campos (loc. cit.) 
gave a correct diagnosis of both that genus and Pomolobus. Brevoortia is found in 
the Southern Hemisphere (southern Brazil to Argentina) but there appear to be no 
records north of this until the Gulf of Campeche north to Nova Scotia (Dahlberg 
1970). The shads referred to by Hargreaves could perhaps have been Sardinella 


* Alosa sapidissima has been successfully introduced into Pacific coast rivers since 1871 and is now 
common from California to Alaska (Wellander 1940). 
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aurita, although the rather meagre records and specimens from the Guianas do not 
suggest ‘immense shoals’. 


Subfamily DOROSOMATINAE 


The gizzard shads are represented in the New World by the genus Dorosoma, 
known chiefly from the Atlantic coasts of North America (Canada to Nicaragua), 
but with one species, D. smitht Hubbs & Miller, occurring in coastal streams of 
northwestern Mexico. Minckley & Krumbholz (1960) followed Regan (1917b) in 
recognizing the genus Signalosa for Meletta petenense Giinther, but Miller (1960, 
1964 : 443) showed that the differences separating Signalosa from Dorosoma are 
better regarded as at most subgeneric. 


KEY TO THE SUBGENERA OF NEW WoRLD DOROSOMATINAE 


1. Mouth terminal, ventral edge of upper jaw smooth ; less than 50 scales in lateral 
Series ; anal rays 17-27 (usually 20-25) subgenus SIGNALOSA 
2. Mouth subterminal or inferior, ventral edge of upper ia with slight to pronounced 
notch (except in young) ; more than 50 scales in lateral series ; anal rays 22-38 
(usually 29-35 where species occur with D. (Signalosa) petenense) sabgenus DOROSOMA 


Dorosoma has not been recorded to the south of Nicaragua and is most unlikely 
to occur off the Guianas. Unlike Brevoortia, it does not make a southerly reappear- 
ance off the coasts of Brazil and Argentina. 


Subfamily PRISTIGASTERINAE 


Nelson (1970) excluded the pristigasterines from the Clupeidae, considering that 
their gill-arches not only lack the advanced characters peculiar to clupeids (and also 
engraulids) but are in some respects, ‘as primitively organised as those of Chiro- 
centrus’. He preferred to rank them as a superfamily equivalent to the Chiro- 
centroidae, Clupeoidae and Engrauloidae. 

There are nine genera within this grouping, of which Raconda is entirely Indo- 
Pacific while Pliosteostoma, Pristigaster, Odontognathus, Neoopisthopterus and 
Chirocentrodon are New World genera; Ilisha, Pellona and Opisthopterus are found 
in both regions. 


KEY TO THE NEw WORLD GENERA OF PRISTIGASTERINAE 


I. Toothed hypo-maxilla present 
A. Pelvic fins present ; Indo-Pacific and New World (Atlantic) PELLONA (p. 61) 
8: No pelvic fins ; New World (Pacific). ~. : . PLIOSTEOSTOMA 
Ii. No toothed hypo-maxilla 
A. Pelvic fins present 
1. No enlarged jaw teeth ; distal tip of pre-maxilla free from maxilla ; 
upper jaw with median edentulous area; Indo-Pacific and New 
World (Atlantic and Pacific) . 3 . ILISHA (p. 61) 
2. Canine teeth in both jaws; distal tip of pre. -maxilla overlapped by 
maxilla; teeth present at pre-maxillary symphysis ; New World 
(Atlantic) : : : CHIROCENTRODON (p. 80) 
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B. No pelvic fins 
1. Body elongate, its depth up to 35 per cent of S.L.; dorsal origin 
behind midpoint of body 

a. Maxilla long, reaching beyond lower jaw articulation and to 

gill opening or beyond ; New World (Atlantic, Pacific) 

ODONTOGNATHUS (p. 72) 

b. Maxilla short, not reaching beyond vertical from eye centre 
i. Distal tip of pre-maxilla free from maxilla; Indo- 


Pacific and New World (Pacific) . OPISTHOPTERUS 
il. Distal tip of pre-maxilla overlain by maxilla; New 
World (Atlantic and Pacific) . NEOOPISTHOPTERUS 


2. Body very deep, its depth about 50 per cent of S.L.; dorsal origin 
before midpoint of body ; maxilla short, not reaching to vertical 
from eye centre ; New World (Atlantic) . PRISTIGASTER (p. 85) 

Further work is required on the New World genera of the Pristigasterinae, but 
some comments can be made here. 

Hildebrand (1946) included in his genus WNeoopisthopterus his two species, 
N. tropicus and N. cubanus, which are said to differ from members of Opisthopterus in 
having the distal tip of the pre-maxilla overlapped by the maxilla. This condition 
is also found in Chirocentrodon bleekerianus and is most pronounced in small speci- 
mens in the size range recorded by Hildebrand for Neoopisthopierus (up to 66 mm 
S.L.). In small C/livocentrodon the canine teeth are poorly developed and the 
remaining external features are very similar to those of Neoopisthopterus ; examina- 
tion of the holotypes of N. tropicus and N. cubanus (67:5 and 40-9mm S.L., 
USNM 127809 and 143569) shows that removal of the pelvic fins would produce a 
fish virtually indistinguishable from Chirocentrodon. Pelvic fins are not present in 
juvenile N. tropicus down to 28 mm S.L. and are probably never developed. Simi- 
larly, the monotypic genus Pliosteostoma differs from Pellona only in its lack of 
pelvic fins. The types of P. lutipinms have been examined (174:2-176-4 mm S.L., 
USNM 28126) and the absence of pelvic fins has also been confirmed by Peterson 
(1956 — specimens to 143 mm S.L.), both for this species and for large Neoopisth- 
opterus tropicus (to 89 mm S.L.). Thus, the two genera are not based on malformed 
individuals. 

Ilisha and Pellona, often combined by earlier authors, were separated by Norman 
(1923a) on the presence in the latter of a toothed hypo-maxillary bone. Myers 
(1950) doubted the importance of this small bone, citing a large Amazonian specimen 


(species not stated) with the hypo-maxilla present on only one side as evidence that — 


this feature could hardly constitute the sole basis for a generic distinction. Hilde- 
brand (1964) combined Ilisha and Pellona; Berry (1964b) kept them separate, as 
also Whitehead (1970 : 20), but with no further distinguishing feature. In attempt- 
ing to differentiate the two genera on the basis of the form of the swimbladder, some 
useful indications were also found to relationships between other members of the 
Pristigasterinae. 

In most clupeoid fishes the hind end of the swimbladder terminates before or at 
the posterior boundary of the body cavity. In some members of the Pristigas- 
terinae, however, the swimbladder extends as one or two tapering prolongations 
that reach beyond the point where the first haemal spine meets or overlaps the first 
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TABLE 3 


The occurrence and form of postcoelomic swimbladder prolongations in members of the 
Pristigasterinae (Indo-Pacific species marked with an asterisk). Type specimens were not 
dissected but were viewed against a strong light 


A. No postcoelomic prolongation 
*Tlisha sladent, 209 and 308 mm S.L. (BMNH 1870.6.14.36 and 1891.11.30.302-3) 
Tlisha furthi, 188-6 mm S.L. (BMNH 1938.11.18.1-4) 
*Pellona ditchela, 128-2 mm S.L. (BMNH 1867.11.28.15) 
Pellona harrowert, 122-6 mm S.L. (ZMA Calamar coll.) 
Pellona flavipinnis, 200 and 205 mm S.L. (BMNH 1936.5.6.1 and 1971.2.1.1-4) 
Pliosteostoma lutipinnis, 115°8 mm S.L. (BMNH 1895.5.27.289-294) 
Chirocentrodon bleekerianus, 77-5 mm S.L. (FMNH 66483) 
Odontognathus mucronatus, 105-6 mm S.L. (BMNH 1950.5.15.6) 
Opisthopterus dovit, 168 mm S.L. (BMNH 1903.5.15.310) 
Opisthopterus macrops, 176 mm S.L. (BMNH 1903.5.15.311) 
Opisthopterus effulgens, type, 205 mm S.L. (BMNH 1902.7.29.49) 
Opisthopterus equitorialis, type, 136-3 mm S.L. (USNM 127807) 
Pristigastey cayana, 90°6 mm S.L. (BMNH 1897.12.1.197-202) 
Neoopisthopterus tropicus, types, 67°5, 60:9 mm S.L. (USNM 127809, 128345) 
Neoopisthopterus cubanus, type, 40°99 mm S.L. (USNM 143569) 


B. Single postcoelomic prolongation (on vight side only) 
*Tlisha pristigastroides, 302 mm S.L. (BMNH 1867.11.28.9) 
*Ilisha macrogaster, 109g mm S.L. (BMNH 1894.1.19.80) 
*Tlisha elongata, 112:5, 176°:0, 215:0 and 258mm S.L. (BMNH 1873.7.30.98, 1867.11.28.19, 
1851.12.27.191 and 1867.11.28.11) (also DeBeaufort 1909) 
*Ilisha megaloptera, 135°5 and 223-0 mm S.L. (BMNH 1968.8.26.3 and 1970.4.24.44-51) 


C. Bifid postcoelomic prolongations 
a. Short (to anal pterygiophores 5 or 6 only) 
Ilisha africana, 144.9 mm S.L. (BMNH 1968.11.15.11-12) (also Poll 1969) 

b. Long (to or beyond anal pterygiophore 20) 

*Tlisha melastoma, 111-3 and 155:3 mm S.L. (BMNH 1970.10.21.18-27 and 28-33) 
*Opisthopterus tavdoore, 159:°0mm S.L. (BMNH 18809.2.1.2024-5) (also Valenciennes 1848: 

332) 
*Opisthopterus valenciennest, 141°3 mm S.L. (BMNH 1965.7.5.48) 
*Raconda russeliana, 170:0 mm S.L. (BMNH 1858.8.15.123) 


anal pterygiophore. Poll (1969) documented the occurrence of such postcoelomic 


swimbladder prolongations in teleosts (including the clupeids Ilisha africana, 


I. elongata and Opisthopterus tardoore) and he recognized three distinct conditions : 


a. Median prolongation 
6. Single but asymmetrical prolongation 
c. Bifid prolongations 


The first condition, in which the swimbladder prolongation is enclosed by haemal 


apophyses or itself invests haemal spines, is not found in the Pristigasterinae, but 
asymmetrical or bifid prolongations occur in Raconda and in Indo-Pacific members 


of the genera Ilisha and Opisthopterus (Table 3). 
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In the Indo-Pacific Pellona ditchela and the New World P. harrowen, P. flavipinnis 
and P. castelnaeana there are no prolongations; in most species of Ilisha pro- 
longations are present. However, this feature does not absolutely separate Pellona 
from Jlisha since the Indo-Pacific I. sladen1 and the New World species of Ilisha 
(I. furthi and most likely also J. amazonica) lack prolongations. As Table 3 shows, 
the genus [lisha is the only one in which occur both types of prolongation, as well 
as their absence. No other features have been found to support a division of Jlisha 
into three parts, nor is there any reason to consider I. sladent of Burma more closely 
related to the New World species, or to Pellona, than to its Indo-Pacific congeners. 
Thus, in Pellona and Ilisha, the trenchant differences in swimbladder form between 
species reinforce neither geographical nor present generic divisions. 

A third genus shared by the Indo-Pacific and the New World is Opisthopterus, 
whose presence off Pacific but not Atlantic American coasts poses certain zoogeo- 
graphical problems. Such a distributional pattern is only known, amongst clupeoid 
genera, in the widespread anti-tropical Sardinops (Svetovidov 1963: fig. 23). 
Briggs (1961, 1964) has demonstrated the effectiveness of the East Pacific Barrier, 
only 62 tropical shore fishes being represented on both sides of the Pacific (or 53 
if those also occurring on both sides of the Atlantic are excluded). Hitherto, only 
minor differences have been found between New and Old World species of Ofzsth- 
opterus, the latter having more than 24 gillrakers and less developed pre-maxillary 
teeth with a broader diastema between them. Examination of the swimbladder, 
however, shows that the Indo-Pacific species O. tardoore and O. valenciennesi have 
bifid and very long postcoelomic swimbladder extensions (reaching to as far as the 
27th anal pterygiophore) whereas the New World O. dovit, O. macrops, O. effulgens 
and QO. equitorialis have no prolongation of the swimbladder. Since this reinforces 
the strong geographical discontinuity between the two groups of species, there is 
more reason than in the Pellona—Ilisha complex to separate the groups taxonomically, 
perhaps at subgeneric level. For the present, however, there is no available generic 
name and the British Museum collections are not adequate for a full review of the 
New World species. 

A further swimbladder peculiarity, first noted by Berry (1964b), occurs in Odonto- 
gnathus. The swimbladder, which terminates in a short downward projection at the 
end of the body cavity, is a slender silvery tube for half its length (0-4 increasing to 


0-6 mm diameter in a specimen of O. mucronatus 118-1 mm S.L.) and is invested by 


normal pleural ribs (1-8). At this point it is joined by the pneumatic duct and at 
the same time it enlarges to about 2-3 mmindiameter. The heads of the succeeding 
eight pleural ribs are bulbous and hollow, the cavity being thin-walled and tapering 
down the length of the ribs for about 4mm; the ribs are anchored firmly to the 
vertebrae by tissue, reinforced by a ball-and-socket joint on the antero-medial face 
of the bulb. The inner face of the bulb bears a circular hole, apparently com- 
pletely sealed by the membranous tunica interna of the swimbladder. Although 
lacking connection with the swimbladder, the bulbs themselves are filled with air, 
an aspect of the system that would repay further study. 

Bulbous pleural ribs do not occur in the other highly compressed pristigasterine 
genus Opisthopierus (Old and New World species examined). 
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Finally, the status of Chivocentrodon, which has occasioned some discussion, is 
dealt with under that genus (p. 80). 


ILISHA Richardson, 1846 


Ilisha Richardson, 1846, Rept. Ichthyol. China Japan : 306 (Type: Ilisha abnormis Richardson 
= Alosa elongata Bennett fide Whitehead 1966) (full synonymy in Whitehead, 1970: 20). 


In a review of this genus (Whitehead 1970 : 20 and Table 2), the 39 nominal species 
of Jlisha were assigned to nine species, of which two are from the New World, 
I. furthw (Steind.) from the Pacific drainage and coasts (Costa Rica to Ecuador) and 
I. amazonica from the Atlantic drainage (Amazon basin). The latter species has 
not yet been recorded from the Guianas, however, although other Amazon species 
have reached the Rupununi savannas of Guyana by way of the Rio Negro and Rio 
Branco (Lowe (McConnell), 1964). Jlisha argentata of Lowe (McConnell) (1962a) is 
Pellona castelnaeana (see below). Pellona flavipinnis recorded by Puyo (1936, 1949) 
from French Guiana is presumed to have possessed the toothed hypo-maxilla charac- 
teristic of Pellona, but Puyo’s drawing could equally represent a species of Ilisha 
(hypo-maxilla absent). 


PELLONA Valenciennes, 1847 


Pellona Valenciennes, 1847, Hist. Nat. Poiss., 20: 300 (Type: Pellona orbignyana Valenciennes, 
designated by Gill, 1861, Proc. Acad. nat. Sci. Philad. : 38). 

Neosteus Norman, 1923, Ann. Mag. nat. Hist., (9) 11: 17 (Type: Pellona ditchela Valenciennes 
by subsequent designation, Norman, 1923, Zool. Rec. Pisces : 25). 


A recent review of the species of Pellona (Whitehead 1970: 25) recognized one 
Indo-Pacific and four New World species. Pellona narragansetae (Fowler), known 
only from the holotype from Rhode Island, is probably an aberrant and stray speci- 
men of P. harroweri (Fowler). The latter, together with P. castelnaeana Valenciennes 
and P. flavipinnis Valenciennes, are all recorded from the Guianas region. 


KEY TO SOUTH AMERICAN SPECIES OF PELLONA 


Post-pelvic scutes 5-7; no pelvic axillary scale : : .  P. harroweri (p. 61) 
2. Post-pelvic scutes 8-14; pelvic axillary scale present 
a. Gillrakers on lower part of Ist arch 23-31; post-pelvic scutes 13-14 
P, fiavipinnis (p. 67) 
b. Gillrakers on lower part of Ist arch 12-14; post-pelvic scutes 8-11 
P. castelnaeana (p. 71) 


12. Pellona harroweri (Fowler, 1917) 
(Figure 16) 


Ilisha harroweri Fowler, 1917, Proc. Acad. nat. Sci. Philad., 69: 128, fig. 1 (Colén, Panama). 
Pellona harroweri : Gines & Cervigon, 1968, Mems Soc. Cienc. nat. La Salle, 28 (79) : 40 (Guianas 
coasts). 


Neosteus ternetzi Norman, 1923, Ann. Mag. nat. Hist., (9) 12: 593 (Rio de Janeiro). 
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Ilisha arvgentata Hildebrand, 1923, Publs Field Mus. nat. Hist., No. 215, Zool. Ser., 15 (1): 190, 
pl. 9 (Fox Bay, Colén, Panama); Boeseman, 1956, Zool. Meded., 34 (12): 184 (Surinam, 
one specimen) ; Lowe (McConnell), 1962, J. Linn. Soc. Lond. (Zool.), 44 (401) : 679 (habitat), 
693 (list - marine species of Guyana) ; Idem, 1962, Bull. Brit. Guiana Fish. Div., No. 4: 26 
(Guyana coasts); Bullis & Thompson, 1965, U.S. Fish & Wildl. Serv., Spec. sci. Rept. 


No. 510: 21 (Ovegon Sta. 2325, 06°24’ N : 54°27’ W). 


Synonymy: Hildebrand’s Llisha argentata and. Norman’s Neosteus ternetzi are 
clearly the present species (post-pelvic scutes 5-7, etc.), which thus ranges from 
Panama to Rio de Janeiro. 


SPECIMENS. 
a. 2 fishes, 106.4-119.9 mm S.L., Guyana (Cape St Mary trawl survey Sta. 797), coll. Lowe (McCon- 

nell), BMNH 1961.8.31.58—59. ; 

1 fish, 122.7 mm S.L., Surinam (Cogeutte Sta. 2), trawl at 40-50 ft, 29 : 6: 1966, RMNH 26238. 

I fish, 107.6 mm S.L., Surinam (Coquette Sta. 4), trawl at 40-50 ft, 29: 6: 1966, RMNH 26239. 

1 fish, 88.5 mm S.L., Suriname river (‘5—8 mijl Oost’), coll. Luling, 3 : 4: 1954, RMNH 21477. 

12 fishes, 73.7-120.1 mm S.L., Surinam (Coquette Sta. 1), trawl 42-50 ft, RMNH 26240. 

5 fishes, 48.5-55.5 mm S.L., Surinam (as in batch e), RMNH 26241. 

2 fishes, 102:1-123-2 mm S.L., UNDP/FAO Caribbean Fish. Devel. Proj., Calamar Sta. 588, 

coast off Corantijn river (Surinam), coll. L. J. K. Kleijn, 11 : 10: 1968, ZMA 110.504. 

4 fishes, 60:9—63°8 mm and 97:2-116:5 mm S.L., as above, Sta. 663, coast off north Trinidad, 

10°45’ N: 61°15’ W, 21: 1: 1969, ZMA 110.505. 

1. 3 fishes, 119.2-124.7mm5S.L., as above, Sta. 593, coast off Corantijn river (Surinam), 12: 10: 1968, 

ZMA (no number). 

1 fish, 86-5 mm S.L., as above, Sta. 601, coast off Morawhanna (Guyana), 15:10: 1968, ZMA 110.506 

1 fish, 81-5 mmS.L., as above, Sta. 665, coast off Morawhanna (Guyana), 23:1: 1969, ZMA 110.507 

5 fishes, 85:5-117:7 mm S.L., Orinoco delta, coll. F. Cervig6én, 15 : 12 : 1962, EIMM 52. 

m. 4 fishes, 88-1-92:3 mm S.L., off Surinam coast, 6°12’ N : 53°28’ W, 6:1: 1971, at 35-36 m, salinity 

35°99%,, coll. Ricardo Vergara, BMNH 1971.11.18.1—4. 
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DESCRIPTION. Based on Io Guyana and Surinam fishes from batches a-e above, 
80°4-122°7 mm 9.L. 
Br.St. 5 (6), D 11 12-13 (14), Pi 12-14, V 15 (both sides, ? 1 6 in one fish), A ii-11 
(35) 36-38, g.r. 23 (£.3), 24 (4), 25 (3), scutes 17-20 + 5-7 (usually 6; total 22-26). 


In percentages of standard length: body depth 35:8—41°5, head length 28-6-30-7 ; 
snout length 7-1-8-6, eye diameter 10°5-12°3, length of upper jaw 15:4-16-1, length 
of lower jaw 15-4-16-4; length of pectoral fin 19-4—21-4, length of pelvic fin 7-7-8-2 
(damaged in seven specimens), length of anal base (31-7) 36:3-40°5 ; pre-dorsal 
distance 48-5-52-9, pre-pelvic distance 50-0—55-0, pre-anal distance 61-4—66°5. 
Body strongly compressed, its width 3-25-3-50 times in its depth, the latter greater 
than head length (juveniles relatively deeper bodied than adults) ; belly strongly 
keeled, the scutes very prominent behind pelvic fin base. Eye diameter greater than 
snout length ; a narrow fringe of adipose tissue along anterior and posterior margin 
of eye. Upper jaw reaching to just before vertical from eye centre but beyond 
articulation of lower jaw; pre-maxillae with a single row of small conical teeth 
(about a dozen on each side) separated by a median edentulous area ; hypo-maxillae 
present, bearing fine denticulations; maxillae with coarser denticulations along 
entire lower edge ; two supra-maxillae present, the 2nd (posterior) with expanded 
portion lozenge-shaped, the lower part larger than the upper, the 1st (anterior) about 
as long as expanded portion of 2nd but half as deep (Figure 17). Lower jaw 1°5 
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Fic. 16. Pellona havroweri (Fowler). From Hildebrand 1964 (as Ilisha harrowert). 


times as long as deep, projecting strongly beyond upper jaw ; six to eight backwardly 
directed conical teeth on either side of symphysis. Fine granular teeth on palatines, 
ecto- and endo-pterygoids, those on the latter forming a well-defined and slightly 
raised oval tooth-pad ; granular teeth on tongue but vomer endentulous. 

Operculum about twice as high as broad, anterior margin vertical, posterior margin 
with a small but well-defined excavation preceded by a ridge leading to bony plate 
overlying a small cavity (Figure 17), the latter apparently connected to cutaneous 
canal system. Opercular series as in Figure 17. Dorsal surface of head with two 
prominent ridges on each side, converging posteriorly ; fronto-parietal region with 
two additional ridges on either side. Frontals separated in the midline posteriorly 
to leave a pair of semicircular posterior frontal fontanelles separated by a narrow 
median extension of the supra-occipital. 

Posterior border of gill opening fairly evenly rounded but with well-developed 
cleithral lobe, silver. Isthmus silver, with posterior third bearing scales, scutes 
and a fleshy lobe on either side ; branchiostegal membrane covering anterior third of 
isthmus. Gillrakers moderately slender, straight, the longest 1-33 times length of 
corresponding gill filaments ; filaments of anterior hemibranch slightly shorter than 
those of posterior hemibranch ; no medio-pharyngobranchial. About six short, 
stubby gillrakers on posterior face of 3rd epibranchial (two to three comparable 
rakers on posterior face of 2nd epibranchial—a rare condition in clupeoid fishes). 
Pseudobranch present, exposed, its length just over half eye diameter, bearing about 
20 filaments. Swimbladder without postcoelomic prolongations. 

Dorsal fin origin from equidistant to three-quarters eye diameter nearer to snout 
tip than to caudal base ; base of fin invested in very low scaly sheath. Pectoral fin 
tips just failing to reach vertical from pelvic fin base ; well-defined axillary scale 
present, up to half length of fin. Pelvic fin base slightly before or on vertical from 
dorsal origin, almost twice as close to anal origin as to pectoral base ; no axillary 
scale present. Anal fin origin nearer to pectoral base than to caudal base by half 
eye diameter ; base of fin invested in low sheath of small scales. 
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Fic. 17. Pellona harrowevi, Guyana specimen of 106-4mm S.L. Opercular series, to 
show bony plate overlying a small cavity in the operculum (arrowed) and upper jaw 


to show hypo-maxilla (hy.max.). 
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Fic. 18. Pellona harroweri, genital papillae in ripe male (124-8 mm S.L.) and ripe female 
(126°5.1am S-E.). 


Genital papilla a simple, conical process in adult females, but a cluster of about 20 
short conical processes in males (Figure 18). 

Scales : unexposed portion with a single irregular vertical striation and six to nine 
similar striae anterior to this, some continuous and some merely reaching the centre 
of the scale ; exposed portion without striae, posterior margin very slightly crenelated 
in places but without horizontal or radial ridges. Small scales covering base of 
caudal. Scales apparently easily detached, few specimens retaining more than 
isolated patches. 

Colour: body colour varying from an overall light brown in some specimens to 
entirely silvery flanks in others, only the upper quarter of body being brown. A dark 
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line down midline of back and a faint dark midlateral stripe discernible in all speci- 
mens. A peppering of melanophores on tip of dorsal fin, along base of anal and in 
fork of caudal; a narrow dark line along upper part of caudal peduncle. 

Note. Pellona harrowert bears a remarkable resemblance, not to its South 
American congeners, but to the only Indo-Pacific representative of this genus, 
P. ditchela Valenciennes. The differences between the two species are small meristic 
ones. 


P. ditchela* P. harrowertt 

Dorsal TE 37 (ong) PA (2) (3) ii ~12 (4), 13(5), 14) 
Pectoral i 13.(2), 14 (2), 15 (5), 16 (a) 1 12 (3), 13 Gs 2 
Pelvic i 6 (all) 1 5 (2? 6 in one Case) 
Anal li 34 (1), 35 (2), 36'(5) Hi— 1335.1), 30:(2) 7 375), Sones 
Gillrakers 23 (4), 24 (4), 25 (1) 23 (3), 24 (4), 25 (3) 
Scutes 18-19 + 8 (total 26-28) : 17-20 + 5-7 (total 22-26) 

* Based on the type of P. hoevenii Bleeker and eight fishes from East Africa (BMNH 1966.11.16.295- 


oa iio on the ten fishes used in the description above. 

In most meristic counts the numbers are higher in Pellona ditchela. The dorsal, 
pectoral, anal and gillraker counts overlap, but those of the post-pelvic scutes and 
pelvic rays are diagnostic. 

A close phyletic affinity between these two species is unexpected because, in general, 
the New World clupeoids seem to have evolved in isolation from those of the Indo- 
Pacific region. This is especially noticeable in the tropical and subtropical forms. 
Most of the clupeoid genera found on both sides of the Atlantic, or shared by the 
New and Old Worlds, are typical of temperate waters, e.g. Etvumeus, Clupea, 
Spratius, Sardinops, Alosa and Engraulis. Except for Alosa, these genera are also 
found in the Southern Hemisphere, again principally in temperate waters. Etrumeus 
and Engraulis are also found in the tropics ; they may perhaps be temperate forms 
that have subsequently moved into tropical waters. Members of all the genera 
listed above are unremarkable for any of the specializations that occur amongst the 
tropical genera (highly compressed bodies, canine teeth, extended anal fins, long 
maxillae, postcoelomic swimbladder extensions, and so on-—see also discussion, 
p. 181), and they may represent remnants of an early clupeoid evolution pushed to the 
periphery by a second burst of clupeoid differentiation in the tropical Western 
Atlantic and Indo-Pacific. 


Possible members of this second evolutionary wave include the tropical pristi- 


gasterine genera Jlisha and Pellona, which are found in both the New and Old 
Worlds, with Ilisha also occurring in the Eastern Atlantic. Nelson (1970) considered 
the gill-arch structure of the pristigasterines to be primitive, while the reduction and 
final loss of the dorsal and pelvic fins, elongation of the body and anal fin, specializa- 
tion of the mouth and head, etc., suggest a fairly long history. The most highly 
specialized pristigasterine genera (Raconda, Chirocentrodon, Pristigaster) are restricted 
to one or other region ; Opisthopterus appears to be an exception, although the swim- 
bladder difference described above (p. 60) shows that the New and the Old World 
forms have continued to diverge. The relatively unspecialized Ilisha and Pellona 
seem to represent basal elements that, for one reason or another, have not (or not 
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yet) been ousted from tropical waters by subsequent and more specialized forms. It 
is possible, therefore, that the New World Pellona harroweri and the Indo-Pacific 
P. ditchela are indeed closely related and represent slightly divergent forms of a once 
very widespread species. 


13. Pellona flavipinnis (Valenciennes, 1847) 
(Figure 19) 


Pristigaster flavipinnis Valenciennes, 1837, in d’Orbigny, Voy. Amer. Merid., Poiss., Atlas: 
pl. 10, fig. 2 (figure only, subsequently identified as a d’Orbigny specimen from Buenos 
Aires — Whitehead 1967a: 106); Valenciennes, 1847, zbid., 5 (2): 8. 

Ilisha flavipinnis: Jordan & Evermann, 1896, Bull. U.S. natn. Mus., No. 47: 435 (Surinam 
and Brazil) ; Blosser, 1909, Ann. Carneg. Mus., 6 (1) : 295 (Georgetown market) ; Eigenmann, 
1912, Mem. Carnegie Mus., 5: 446 (Georgetown —no gillraker count but presumed this 
species) ; Starks, 1913, Fishes Stanford Exped. Brazil: 8 (Belem). 

Pellona flavipinnis: Gunther, 1868, Cat. Fish. Brit. Mus., 7: 454 (Surinam); Puyo, 1936, 
Bull. Soc. Hist. nat. Toulouse, 70 (4) : 166-8 (Cayenne river and Point Larivot) ; Idem, 1949, 
Faune del’ Empire franc., 12, Poiss. Guyane frang. : 152, fig. 76 (coast of French Guiana and 
Cayenne river mouth—no gillraker count, toothed hypo-maxilla presumably present) ; 
Whitehead 1970, Bull. By. Mus. nat. Hist. (Zool.), 20 (1) : 25 (Guyana, Surinam specimens, 
key to species). 

Pellona castelnaeana : Whitehead, 1967, Bull. By. Mus. nat. Hist. (Zool.), Suppl. 2: 110 (Surinam, 
Guyana and other specimens in Brit. Mus., compar. with P. flavipinnis but misidentified). 
Neosteus castelnaeana: Norman, 1923, Ann. Mag. nat. Hist., (9) 11:19 (Surinam and Brazil 

specimens in Brit. Mus.). 

Pellona sp. ? castelnaeana: Lowe (McConnell), 1962, Bull. By. Guiana Fish. Div., No. 4:7, 26 
(Guyana, pin-seine shore catches). 

Pellona orbignyana Valenciennes, 1847, Hist. Nat. Poiss., 20: 302 (Buenos Aires; synonymy 
discussed in Whitehead 1967a). 

Pellona sp.: Lowe, 1962, J. Linn. Soc. Lond. Zool., 44 (301) : 678, 693 (Guyana, inshore waters). 


Synonymy: the dating and validity of the Valenciennes name are discussed else- 
where (Whitehead 1967a: 106). Re-identification of British Museum material 
labelled P. castelnaeana resulted from the discovery that gillraker numbers do not 
decrease in very large fishes (Whitehead 1970). 


SPECIMENS. 


a. 3 fishes, 370-438 mm S.L., Marowijne river 20 km south of Albina, Marowijne District, Surinam, 
5°15 N: 54°15’ W, 17: 6: 1966, coll. Nijssen, ZMA 112.534. 
1 fish, 288 mm S.L., Surinam, coll. Stegelich, ZMB 3873. 
1 fish, 267 mm S.L., Suriname river at Paramaribo, 16: 4: 43,’coll. Geijskes, RMNH 18217. 
1 fish, 253 mm S.L., Suriname river at Paramaribo, summer rog1t, coll. W. C. van Heurn, RMNH 
16144. 
2 fishes, 158-248 mm S.L., Surinam 1824~—42, coll. H. H. Dieperink, RMNH 3344 and 23740. 
I fish, 238 mm S.L., Surinam, coll. Stegelich, ZMB 3872. 
I fish, 202 mm S.L., Paramaribo (Surinam), coll. W. C. van Heurn, RMNH 16175. 
I fish (head only), estimated 500 mm S.L., Mazaruni river, Guyana, BMNH 1934.9.12.2. 
2 fishes, 290-300 mm S.L., off Berbice river, Guyana, coll. Matthey, BMNH 1932.11.10.1-2. 
I fish, 242 mm S.L., Surinam, ‘Frank’s Coll.’, BMNH 1843.6.22.107. 
I fish, 197 mm S.L., Paramaribo, Surinam, BMNH 19306.5.6.1. 
I fish, 176mm S.L., Guyana, coll. R. Lowe (McConnell), BMNH 1961.8.31.60. 
. 4 fishes, 176-204 mm S.L., Guyana (sample 496, Chinese seine and Bourda Market, Georgetown), 
coll. R:.Lowe (McConnell), BMNH 1971. 
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Fic. 19. Pellona flavipinnis (Valenciennes). From a Surinam specimen, 197mm S.L. 
Drawn by Annabel Milne. 


DESCRIPTION. Based on 15 specimens, 158-438 mm S.L., from Guyana and 
Surinam (batches a—g and 7-1 listed above). 

Br.St. 6, D ii-iv 14 (? damaged), 16 (f.6), 17 (8), Pi 14-15, V1 6, A ili—-iv 25 (f.1), 
36 (2), 37 (3), 38 (3), 39 (2), 40 (2), 42 (2), 42 (0), 43 (2), er. 23 (£2), 24 (1), 25 (9), 
26 (3), scutes 21-24 + 13-14, scales ca 60. 

In percentages of standard length: body depth 30-5--36°5, head length 24:3-27°5 ; 
snout length 5-0-6-7, eye diameter 5:1-7-9 (negative allometry with S.L.), length of 
upper jaw 12:2-14-7, length of lower jaw 13:2-15-9 ; pectoral fin length 17-4-21-1 
(slight negative allometry with S.L.), pelvic fin length 7-4-9:7, length of anal fin 
base 27°3-32°5 ; pre-dorsal distance 45-3-51°5, pre-pelvic distance 43°3-47°5, pre- 
anal distance 63°4-71°5. 

Body fairly strongly compressed, its width 2:25-3:50 times in its depth, the latter 
greater than head length (depth independent of size of fish in the range examined) ; 
belly strongly keeled, the scutes more prominent behind the pelvic fins. Eye dia- 
meter greater than snout length except in fishes over about 300mm 5.L.; eye 
entirely covered by adipose tissue. Maxilla reaching to between verticals from 
anterior pupil border and eye centre, and a little beyond articulation of lower jaw ; 
pre-maxillae with a single row of small conical teeth (about 20 on each side) separated 
by a median edentulous ‘notch’; hypo-maxillae present, bearing fine denticulations ; _ 
maxillae with similar denticulations along lower edges ; two supra-maxillae present, 
the 2nd (posterior) almost triangular, with the lower part of the expanded portion 
much deeper than the upper, the Ist (anterior) about three-quarters eye diameter and 
four times as long as deep. Lower jaw twice as long as deep, projecting strongly 
beyond upper jaw; about six backwardly directed conical teeth on either side of 
symphysis. Fine granular teeth on palatines, ecto- and endo-pterygoids and on 
tongue, but vomer edentulous. 

Operculum 1-5-—2:0 times as deep as broad, anterior border vertical, a thin striation 
running forwards from posterior border and almost meeting a well-defined cavity 
(Figure 20), the latter apparently connected to the cutaneous canal system. Dorsal 
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Fic. 20. Pellona flavipinnis, opercular series, to show bony groove (a) and ridge (b) on 
operculum in specimen 248 mm S.L. 


surface of head with two principal ridges diverging posteriorly, each flanked by a 
small ridge which joins the principal ridge at the hind end of the skull ; sometimes a 
minor ridge below the latter junction. Crest of supra-occipital rising to form a dis- 
tinct knob. Posterior tips of frontals failing to reach supra-occipital, leaving a pair 
_ of semicircular or triangular fontanelles narrowly divided in the midline by the 
anterior extension of the supra-occipital (fontanelles retained but smaller in the largest 
specimens). 

Posterior border. of gill opening fairly evenly rounded but with well-developed 
cleithral lobe, silver. Isthmus white (? silver in life), with posterior third bearing 
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scutes, scales and a fleshy lobe on either side ; branchiostegal membrane covering 
anterior third of isthmus. Gillrakers straight, fairly slender, the longest about half 
eye diameter and a little shorter than (largest fish) to 1-33 times as long as corre- 
sponding gill filaments. Filaments of anterior hemibranch shorter than those of 
posterior hemibranch at angle of arch; no medio-pharyngobranchial. Posterior 
face of 3rd epibranchial with five to six short, stubby gillrakers and one to three 
comparable but even smaller rakers (toothplates) on posterior face of 2nd epibranchial 
(see also description of P. harroweri). Pseudobranch present, exposed, 0-66-0-75 
eye diameter, bearing about 25-30 filaments. Swimbladder without postcoelomic 
prolongations. 

Dorsal origin from equidistant to 1-25 eye diameters nearer to snout than to caudal 
base ; base of fin invested in low scaly sheath. Pectoral fin tips reaching just to 
pelvic base or up to half eye diameter beyond ; well-defined axillary scale present, 
1°62-2-04 times in length of fin. Pelvic fin base one (small fishes) to two (large 
fishes) eye diameters in advance of vertical from dorsal origin, and 1-5 to 2 eye 
diameters nearer to pectoral base than to anal origin; triangular axillary scale 
present, 1:54-2:17 times in length of fin. Anal fin origin 0-5-0-75 eye diameter 
behind vertical from last dorsal ray, and 1-25-1-33 eye diameters nearer to pelvic 
base than to caudal base ; lower part of fin invested by scaly sheath of 1-5-2-0 scale 
rows. Caudal with pointed lobes about equal to head length, the lobes rounded 
(2? damaged) in the largest fishes. 

Scales: unexposed portion with one main vertical striation preceded by several 
faint oblique striae barely reaching to centre of scale and anterior to this further 
faint striae converging anteriorly to contribute to a reticulate pattern (especially in 
posterior scales) ; exposed portion of scale with smooth hind border and no striations, 
perforations or crenellations. Small scales covering entire caudal fin. Scales fairly 
readily removed, but a few specimens (including the largest) still fully scaled. 

Colour: upper fifth of body grey/brown, remainder silvery ; a dark blotch just 
above upper angle of operculum. First five branched pectoral rays with dark pigment 
on upper but not lower surface ; dark pigment on caudal lobes, with a suggestion 
that the outer rays and caudal margin are light coloured or hyaline in life. 

Note. This species ranges from Buenos Aires and Rosario northwards to the 
Amazon system and the Guianas, the closely related P. castelnaeana being confined 


to the Amazon as far as present records show (Whitehead 1970 : table 2 and fig. 3). © 


Valenciennes based the description of his Pristigaster favipinnis on a coloured draw- 
ing (d’Orbigny fish from Buenos Aires), but in coloration and general appearance 
this figure could equally well refer to P. castelnaeana (Whitehead 1967a : 106). Now 


that the two species can be clearly distinguished on gillraker counts (Whitehead : 


1970), a small difference in post-pelvic scute number is also apparent. Pellona 
flavipinnis has a higher count (13-14 in the present material ; 12-14 in eight British 
Museum specimens from Argentina and the Amazon) than P. castelnaeana (g-10 in 
the syntypes ; 8 (2? g)-11 in the Guyana specimen listed below and in two Amazon 
specimens in the British Museum). In the drawing used by Valenciennes 13 post- 
pelvic scutes are shown, thus confirming: the identification of the drawing with 
P. flavipinnis as now understood. 
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13. Pellona castelnaeana Valenciennes, 1847 
(Figure 21) 


Pellona castelnaeana Valenciennes, 1847, Hist. Nat. Poiss., 20: 306 (Amazon mouth ; syntypes 
redescribed in Whitehead 19672 : 108). 


SPECIMENS. 


a. 1 fish, 363 mm S.L., Manari (Tacutu-Amazon drainage), Rupununi savannas, Guyana, coll. 
R. Lowe (McConnell), BMNH 1969.7.17.98. 


DESCRIPTION. Based on a Guyana fish, 363 mm S.L. listed as a above. 
Br.St. 6, D 11 15, Pi15, Vi6, A ili 31, g.r. 13, scutes 23 + I1, scales:ca 74. 
In percentages of standard length : body depth 34:0, head length 26-1 ; snout length 
6-2, eye diameter 5-0, length of upper jaw 13-6, length of lower jaw 15-3 ; length of 
pectoral fin 23-7 (its axillary scale 13-8), length of pelvic fin 7-7 (its axillary scale 4:9), 
length of anal fin base 24-9 ; pre-dorsal distance 53:3, pre-pelvic distance 45-6, pre- 
anal distance 68-0. 

Body fairly compressed, its width 2-5 times in its depth, the latter greater than head 
length ; belly keeled, the scutes not prominent before pelvic fin base but projecting 
strongly thereafter. Eye diameter a little less than snout length; eye entirely 
covered by adipose tissue. Maxillary reaching to vertical from eye centre, and a 
little beyond articulation of lower jaw ; pre-maxillae with a single row of 13 or 14 
small conical teeth on either side, separated by a median edentulous ‘notch’ ; hypo- 
maxillae present, bearing fine denticulations ; maxillae with similar denticulations 
along lower edges ; two supra-maxillae, the expanded portion of the 2nd (posterior) 
triangular and three-quarters the depth of the maxilla, the Ist (anterior) 5-5 times 
as long as deep and about twice the length of the expanded portion of the 2nd. Lower 
jaw twice as long as deep, projecting strongly beyond upper jaw ; three or four back- 
wardly directed conical teeth on either side of symphysis. Fine granular teeth on 
tongue, palatines, ecto- and endo-pterygoids but not on vomer. 

Operculum twice as deep as broad, anterior border vertical, a very faint striation 
running forward from posterior border (see previous species and Figure 20) towards 
a well-defined cavity, the latter probably part of the cutaneous sensory system but 
not connected directly to the canals on the operculum. Dorsal surface of head 
covered with a thick layer of adipose tissue beneath which are two major striae 
diverging posteriorly ; posterior frontal fontanelles apparently occluded. 

Posterior border of gill opening fairly evenly rounded, with small cleithral lobe. 
Isthmus with posterior quarter bearing scutes, and a fleshy lobe on either side ; 
branchiostegal membrane covering anterior third of isthmus. Gillrakers straight, 
fairly slender, the longest a little shorter than corresponding gill filaments or two- 
thirds eye diameter. Filaments of anterior hemibranch a little shorter than those 
of posterior hemibranch at angle of arch ; no medio-pharyngobranchial. Posterior 
faces of 2nd and 3rd epibranchials without gillrakers. Pseudobranch present, 


exposed, about two-thirds eye diameter and with about 20 filaments. Swimbladder 


without postcoelomic prolongations. 
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Fic. 21. Pellona castelnaeana Valenciennes. From Hildebrand 1964 (as Isha 
altamazonica). 


Dorsal origin equidistant between snout and caudal base ; base of fin invested in 
low scaly sheath. Pectoral fin tips just reaching base of pelvic fins (left shorter) ; 
large axillary scale present, 1-71 times in length of fin. 

Pelvic base almost three eye diameters before vertical from dorsal origin and nearer 
to pectoral base than to anal origin by two-thirds eye diameter ; triangular axillary 
scale present, 1:56 times in length of fin. Anal origin just below last branched dorsal 
ray and 2-5 eye diameters nearer to pelvic than to caudal base; anterior anal rays 
(up to 7th branched) enlarged and forming a distinct lobe, the remainder of the fin 
low and even, except slight enlargement of final two rays ; base of fin invested in low 
scaly sheath 1:5 scale rows in depth. Caudal with rounded lobes, about three- 
quarters head length. 

Scales: asin P. flavipinnis. 

Colour : the entire specimen brown, possibly with the darker markings on pectoral 
and caudal fins found in P. flavipinnis. 

Note. Unlike P. flavipinnis, the present species appears to be largely restricted 
to the Amazon drainage system. The single Guyana specimen described here is from 
the Rupununi savanna region, an area which is extensively flooded in the rainy 
season and where the Amazon and Essequibo drainage systems join in wet years in 


the vast flooded plain known as Lake Amuku (Lowe (McConnell), 1964 : 105). 


Apart from differences in gillraker and post-pelvic scute counts, P. castelnaeana 
hardly differs from P. flavipinnis, at least in preserved material. 


Cervigén (1966 : 130) recorded two specimens from the mouth of the Orinoco (gI 


and 105 mm S.L.), their gillraker counts being 14 + 27 and 13 + 25. These must 
be P. flavipinns. 


ODONTOGNATAHUS Lacepéde, 1800 


Odontognathus Lacepéde, 1800, Hist. Nat. Poiss., 2: 220 (Type: Odontognathus mucronatus 
Lacepede). 


Gnathobolus Schneider, 1801, Syst. Ichthyol. Bloch.:556 (Type: Odontognathus mucronatus ~ 


Lacepede). 
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Three species are currently recognized in this New World genus, separable by the 
following key. 


1. Scutes absent from small area below pectoral fin base; outer edges of scutes 
smooth, not serrated ; anal finrays 70-85; Trinidad and the Guianas 
O. mucronatus Lacepede 
2. Scute series complete; outer edges of scutes serrated, especially in posterior 
scutes ; anal finrays 58-68 
a. Anal finrays 65-68; scutes 29-30; Pacific coast of Panama 
O. panamensis (Steind.) 
b. Anal finrays 52-62; scutes 24-29; Atlantic coast of Panama, Gulf of 
Venezuela, Trinidad ; : O. compressus Meek & Hildebrand 


In addition to the features shown in the key, O. mucronatus differs from the other 
two species in having rectangular frontal fontanelles, a single median dorsal ridge 
on the head and the temporal foramen covered by a flange of bone (Figure 24), as 
well as a more slender body. It has been suggested elsewhere (Whitehead 1970) that 
O. compressus may be merely an Atlantic subspecies of the Pacific O. panamensis, a 
larger sample possibly bridging the slight difference in meristic counts. The two 
species also differ in the position of the dorsal fin relative to the mid-point of the 
anal, the dorsal origin being in front of the midpoint in O. compressus but over the 
midpoint in O. panamensis (fide Hildebrand 1964 : 433). Compared with the holotype 
of O. panamensts (see Whitehead 1970 : 28), the specimens of O. compressus examined 
here have the dorsal set farther forward and the anal farther back, with the dorsal 
origin lying above the 33rd branched ray in the former and above the 18th to 2oth 
branched ray in the latter. In the holotype of O. compressus (88-3 mm S.L., USNM 
79533) the dorsal origin lies above the 19th branched anal ray (total 11 56) and is 
5 mm before the midpoint of that fin. The relative positions of the two fins is the 
Same even in the smallest of the paratypes (47-4-84-9 mm S.L., USNM 81739-40, 


79524). 


15. Odontognathus mucronatus Lacepéde, 1800 
(Figure 22) 


Odontognathus mucronatus Lacepeéde, 1800, Hist. Nat. Poiss., 2: 220, pl. 7 (2) (Cayenne; type 
redescribed by Whitehead 1967: 104); Norman, 1923, Ann. Mag. nat. Hist., (9) 11: 15 
(2 Guyana specimens) ; Fowler, 1931, Proc. Acad. nat. Sci. Philad., 83 : 392 (Vessigny beach, 
Trinidad) ; Boeseman, 1952, Zool. Meded., 31 (17): 192 (32 specimens, Suriname river) ; 
Idem, 1956, ibid., 34 (12): 184 (13 specimens, mouths of Suriname and Nickerie rivers) ; 

. Hildebrand, 1964, Fishes W.N. Atlantic, No. 1 (3): 431 (2 fishes, Trinidad); Bullis & 
Thompson, 1965, U.S. Fish & Wildl. Serv., Spec. sci. Rept. No. 510: 21 (Ovegon Sta. 2325, 
6°24’ N : 54°27’ W); Gines & Cervigén, 1968, Mems Soc. Cienc. nat. La Salle, 28 (79) : 30, 
40 (Guianas coasts). 


SPECIMENS. 


a. 5 fishes, 102-0-148:9 mm S.L., off Suriname and Coppename rivers, Surinam, trawled at Io-20 m 
depth, 24-26: 8: 1964, RMNH 26242. 

b. 2 fishes, 127-8-137-5 mm S.L., UNDP/FAO Caribbean Fish. Devel. Proj. Calamay stations, 
off Coppename river, 6°15’ N : 55°45’ W, 7-10: 9: 1968, coll. L. J. K. Kleijn, ZMA 110.509. 

c. 2 fishes, 122 (approx.)—125:8 mm S.L., near lightship off Suriname river, 5-8 miles E., 13:7: 
1953, coll. H. W. Lijding, RMNH 21455. 
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3 fishes, 108-6—124:2 mm S.L., UNDP/FAO Caribbean Fish. Devel. Proj. Calamar Sta. 552, off 
Suriname river mouth, 6°15’ N : 54°45’ W, at 10-12 fathoms, 9:9: 1968, coll. L: J. K. Kleijn, 
ZMA 110.510. 

1 fish, 123-7 mm S.L., Cape St Mary Sta. 612 off Guyana, 7°26’ N : 58°06’ W, at 16 fathoms over 
sand, shells and mud, coll. R. H. Lowe (McConnell ), BMNH 1965.7.12.224. 

1 fish, 98-1 mm S.L., Surinam, RMNH 3321. 

1 fish, 109.0 mm S.L., UNDP/FAO Caribbean Fish. Devel. Proj. Calamar Sta. 665, off Mora- 
whanna, Guyana, 8°45’N: 59°15’ W; at 12 fathoms, 22-23: 1: 1969, coll. L. J. K. Kleijn, 
ZMA 110.508. 

1 fish, 87-2 mm S.L., Surinam, coli. Z. Salverda, 27 : 6: 1962, RMNH 24783. 

5 fishes, 65:5—84-4 mm S.L., off Suriname and Coppename rivers, Surinam, trawled at 1o—20 m 
depth, 24-26: 8: 1964, RMNH 26243. 

1 fish, 70:2 mm S.L., mouth of Saramacca river off Hermina Bank, by fish poison, 23 : 6 : 1966 
coll. Dr. W. Vervoort, RMNH 26244. 

1 fish, 76-8 mm S.L., Berbice, Guyana, coll. Matthey, BMNH 1933.8.2.6. 

31 fishes, 54-9-109-0 mm S.L., Suriname river near plantation Resolutie, 22 : 12: 1942, coll. 
D. C. Geijskes, RMNH 18235. 

10 fishes, 51:-9—70:2 mm S.L., 10 miles upstream from Suriname river mouth, 11: 2: 1954, coll. 
H. W. Lijding, RMNH 21476. 

1 fish, 46-5 mm S.L., coast near mouth of Nickerie river, Surinam, 16:9: 1953, coll. D. C. 
Geijskes, RMNH 21416. 

1 fish, 74:7 mm S.L., Saramacca river mouth north of Boskamp (small tidal mangrove creek 
emptying at low tide), fish poison, 23 : 6: 1966, coll. H. Nijssen, coll. no. HN 33, ZMA 110.511. 
6 fishes, 59°3—-79°2 mm S.L., Coppename river mouth north of Boskamp, fish trap at low water, 
22:6: 1966, coll. H. Nijssen, coll. no HN 32, ZMA 110.512. 

3 fishes, 42-1-63:7 mm S.L., Luymes (O.C.P.S. II) Sta. L 75, 6°6’ N : 54°18’ W, Agassiz trawl, 
2:4: 1969, RMNH 26245. 

1 fish, 53-3 mm S.L., Suriname river near plantation Resolutie, 15 : 11 : 1950, coll. D. C. Geijskes, 
RMNH 26246. 

1 fish, 44:7 mm S.L., mouth of Nickerie river, Surinam (bought at fish market), September 1953, 
coll. D. C. Geijskes, RMNH 26247. 

1 fish, 50-4 mm S.L., mouth of Suriname river near plantation Resolutie, 22 : 12 : 1942, coll. 
D. C. Geijskes, RMNH 18373. 

1 fish, 131-6 mm S.L., Ovegon Sta. 2058, 2°29’ N : 48°58’ W, at 20 fathoms, 14: 11: 1957, FMNH 
66480. 

1 fish, 116-0 mm S.L., HOLOTYPE, Cayenne, French Guiana, coll. Leblond, in poor condition, 
MNHN 3621. 


. 2 fishes, 73:3-105-6 mm S.L., Guyana, coll. Graham , BMNH 1950.5.15.6. 


3 fishes, 115-2-121'2mm S.L., off Surinam coast, 6°14’ N : 55°24’ W, 14:1:1971 at 15m, 
salinity 35°73%,, coll. Ricardo Vergara, BMNH 1971.4.3.1-3. 

I fish, 124-1 mm S.L., Guyana coast, Cape St Mary Sta. 989, 13 fathoms, coll. R. Lowe (McCon- 
nell), BMNH 1971.6.21.1. 

I fish, 54:3 mm S.L., Coppename Point, Surinam, coll. R. Wirtz, 25 : 10: 1949, RMNH 26272. 
1 fish, 45-8 mm S.L., Coppename river near Wilhelmina Mts, 03°49’ N : 56°57’ W, 17: 5: 1967, 
coll. H. Nijssen, ZMA 110.524. 

3 fishes, 122-3-143-4mm S.L., off Surinam coast, 27-28: 4:1971, coll. P. Staffleu, RMNH 
26305-6. 


DESCRIPTION. Based on 14 fishes including the HoLotype, 98-1-148-9 mm 
S.L., from French Guiana, Surinam and Guyana, taken from batches a-g and v 
listed above. 

Br.St. 5-6 (7), D iii 8-9 (damaged in 5 specimens), P i (10) rr (12), V absent, A 
li-ill 72-82 (M.76-58), g.r. 23 (f.5), 24 (6), 25 (2), 26 (1), scutes 7-8 followed by (10) 
12-13. 

In percentages of standard length: body depth 21-0-23-7, head length 18-1-20-2 ; 
snout length 4:4-5°4, eye diameter 4-9-5-7, upper jaw length 12-4-15-2 (positive 
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Fic. 22. Odontognathus mucronatus (Lacepede). From Hildebrand 1964. 


allometry with S.L.), lower jaw length 7-1-8-9; pectoral fin length 18-1-20°8, 
length of anal fin base 51-6-56-7 ; pre-dorsal distance 69:4-73-0 (77-7), pre-anal 
distance 45°I-50-0. 

Body highly compressed, its width four times in its depth, the latter a little greater 
than head length ; belly strongly keeled, the scute series beginning just behind isthmus 
but interrupted below pectoral fin base, to continue after a gap equal to just over eye 
diameter, the scutes beginning spine-like and hooked but ending as broad but non- 
serrated plates (Figure 22). Eye diameter about equal to snout length. Maxillary 
reaching to gill cover in fishes over about 130 mm $.L. but showing strong positive 
allometry with head length (and S.L.) ; pre-maxillae with a single row of about a 
dozen small conical teeth on each side, separated by an edentulous ‘notch’ equal to 
one-third pupil diameter ; hypo-maxillae absent, the distal tips of the pre-maxillae 
joined to the maxillae by a ligament ; maxillae broadly expanded towards midpoint 
but rapidly tapering posteriorly, a fine series of denticulations running along entire 
lower edges ; two supra-maxillae, the 2nd (posterior) pointed posteriorly, the Ist 
ovoid and half length of expand portion of 2nd (Figure 23). Lower jaw rising steeply 
in first third of jaw, its depth 1-66 in its length, projecting somewhat beyond tip of 
snout ; up to six small conical teeth on either side of symphysis. Fine granular 
teeth on tongue and endo-pterygoid but few or none on ecto-pterygoid and palatines. 

Opercular series as in Figure 23. Operculum about 1-25 times as deep as broad, 
lower margin so firmly attached to sub-operculum that the junction between the 
two is difficult to find ; posterior margin of operculum thin, often damaged, but with 
triangular fleshy extension in complete specimens ; faint radiating striae on lower 
part of operculum. Fine cutaneous canals covering entire opercular series. Dorsal 
surface of head (Figure 24b) with a single and very prominent median ridge anteriorly, 
reaching back to vertical from hind pupil border, this ridge flanked by a minor ridge 
on each side and terminating in a pair of short divergent ridges bridging the final 
portion of the supra-orbital canal ; a cuneiform striated fronto-parietal area on either 
side of occiput. Posterior tips of frontals failing to reach hind end of skull, a pair of 
rectangular fontanelles remaining on either side of the median process of the supra- 
occipital (fontanelles almost occluded in the largest specimens). Temporal foramen 
hidden by lateral bony flange. Swimbladder without postcoelomic prolongations. 

Posterior border of gill opening evenly rounded but with small cleithral lobe 


(silver). Isthmus devoid of scutes or scales, failing to reach posterior border of 


branchiostegal membrane. Gillrakers slender, fairly straight, 0-33—0-43 eye diameter 
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Fic. 23. Odontognathus mucronatus, showing distinct break in scute series below pectoral 
(from a specimen of 123 mm S.L.). 


and about 1-25 times longest gill filaments ; filaments of anterior hemibranch three- 
quarters length of those of posterior hemibranch. Two or three short triangular 
rakers on posterior face of 3rd epibranchial. Pseudobranch present, exposed, about 
half eye diameter, with about a dozen filaments. Last eight pleural ribs with bulbous 
heads (see description above, p. 60). 

Dorsal fin origin far back on body, about 3-5 times closer to caudal base than to 
tip of snout and on vertical from 33rd branched anal ray (specimen of 147 mm S.L.), 
the finrays slender, often damaged, the longest rays 1-5 times eye diameter. Pec- 
toral fin tips failing to reach anal fin base by 1-25-1-75 times eye diameter ; short 


axillary scale present, three times length of fin. Pelvic fins entirely absent. Anal 


fin origin nearer to snout tip than to caudal base by about two eye diameters. 
Caudal fin damaged in all specimens (and in some evidently regenerated after ampu- 
tation), but probably weakly forked in life. 


Scales : oval, 1-5 times as deep as wide, apparently very easily shed, most specimens 
bearing at most a few in the caudal region. Unexposed portion of scale with a 
single, continuous vertical striation (sometimes chevron-shaped), occasionally 
preceded by a few faint radiating striae; exposed portion of scale with faintly 
eroded posterior border but no striations or ridges. Caudal possibly not scaled. 


Colour: pale brown in alcohol-preserved specimens, but with head silvery and a 
thin white midlateral line ; peritoneum silvery and visible through flank. A series 


CLUPEOID- FISHES OF THE GUIANAS oy 


temp. for. 


a.fr. font. 


a.fr. font. 
oe 
Fic. 24. Odontognathus, dorsal view of head in a. O. compressus and b. O. mucronatus. 
a.fy.font. anterior frontal fontanelle temp. for. temporal foramen 
p.fry.font. posterior frontal fontanelles sup.orb.can. supra-orbital canal 


(from specimens of 131-7 and 146-3 mm S.L. respectively). 


of stellate melanophores along each anal finray and the outer caudal rays, and a 
dark median line along back behind dorsal fin. 


Notre. This species has a very restricted range, from Trinidad (Hildebrand, 
1964 : 43) south to French Guiana. It was not recorded by Schultz (1949) off the 
northern coasts of Venezuela and it does not appear in the lists of Brazilian clupeoids 
by Fowler (1942) or Campos (1942). It appears to be marine or estuarine, but a 
single juvenile (batch a’) was caught far up the Coppename river. 
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16. Odontognathus compressus Meek & Hildebrand, 1923 
(Figure 25) 


Odontognathus compressus Meek & Hildebrand, 1923, Field Mus. Publ., Zool., 15 (1) : 194 
(Col6n, Panama). 


SPECIMENS. | 
a. 4 fishes, 81-4—-132:6 mm S.L., Gulf of Paria, Trinidad, ‘Rodney’ (Totton), BMNH 1931.12.5.149— 
152. 
DESCRIPTION. Based on the four fishes listed above (132-6, 118-0, 113-1 and 
81:-4mm S.L., proportional measurements for the smallest being placed in paren- 
thesis). 7 


Br St..6, Din 0-10, Pa 11-12, V- (absent), A li 53,53, 50, 58, g.r. 18, 10, 19, 20m 


scutes 24, 25, 27, 28. 

In percentages of standard length: body depth 25-6-26-7 (26-0), head length 
19°4-19°8 (20-8) ; snout length 5-3-5-6 (5:2), eye diameter 5-7-6-2 (6-5), upper jaw 
length 16:5-17:9 (14:4), lower jaw length g-8-10-2 (10-1); pectoral fin length 
23'0-24:0 (22:2), length of anal base 44-9-48°5 (48-6) ; pre-dorsal distance 66-5-—70-0 
(68-2), pre-anal distance 52:3-53°5 (49:3). 

Body highly compressed, its width 5-0-5-5 times in its depth, the latter much 
greater than head length; belly strongly keeled, the scute series beginning just behind 
isthmus and continuing uninterrupted to vent ; anterior scutes as in O. mucronatus but 
posterior scutes (behind pectoral fin base) frequently bearing serrated ventral edges. 
Eye diameter a little greater than snout length. Maxillary reaching to edge of gill 
cover (smallest fish) or 2-3 mm beyond (largest fish — remaining fishes intermediate) ; 
pre-maxillae with a single series of about seven conical recurved teeth on each side, 
separated by a median edentulous ‘notch’ one-third pupil diameter ; hypo-maxillae 
absent, the distal tips of the pre-maxillae joined to the maxilla by a ligament ; 
maxillae broadly expanded towards mid-point (depth three-fifths eye diameter) but 
rapidly tapering posteriorly, a fine series of denticulations along entire lower edges ; 
two supra-maxillae, the 2nd (posterior) lozenge-shaped with lower lobe of expanded 
portion slightly deeper than upper, the 1st (anterior) about five times as long as 
deep, its length equal to that of expanded portion of 2nd. Lower jaw rising steeply 


in first third of jaw, its depth almost twice in its length, projecting somewhat beyond 


tip of snout ; up to six small conical teeth on either side of symphysis. Fine granu- 
lar teeth on tongue, a single series on palatines and ecto-pterygoids and a granular 
pad of teeth on endo-pterygoids. 


Operculum 1-5 times as deep as broad, lower margin rising at an angle of about 


45 degrees, hind margin strongly indented, with faint ridge running forwards from 
indentation towards small bony flange (similar to that described in Pellona flavipinnis — 
Figure 20) ; no radiating striae on operculum or suboperculum. Dorsal surface of 
head-(Figure 24a) with two diverging longitudinal ridges enclosing anteriorly a large 
anterior frontal fontanelle (I mm wide at 132-6mm S.L.), the ridges flanked by a 


second pair of ridges, both pairs meeting lateral cuneiform striated areas at hind end — 
of skull. Posterior tips of frontals failing to reach hind end of skull, leaving a pair of — 
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Fic. 25. Odontognathus compressus Meek & Hildebrand. From Hildebrand 1964. 


triangular fontanelles (2-5 mm long at 132-6mm S.L. or one-third eye diameter ; 
quarter eye diameter at 81-4 mm S.L.). Temporal foramen exposed, kidney-shaped, 
one-third pupil diameter. Swimbladder without postcoelomic prolongations. 

Posterior border of gill opening evenly rounded, without cleithral lobe. Isthmus 
devoid of scutes, not quite reaching posterior border of branchiostegal membrane. 
Gillrakers slender, almost straight, half eye diameter and twice length of correspond- 
ing gill filaments ; filaments of the two hemibranchs about equal. Two or three 
short gillrakers on posterior faces of both the 2nd and 3rd epibranchials. Pseudo- 
branch present, exposed, about half eye diameter, with a dozen filaments. 

Dorsal fin origin far back on body, about twice as close to caudal base as to snout 
tip and on vertical from 18th to 2oth branched anal ray, the finrays slender, broken 
distally in all. Pectoral fin tips failing to reach anal fin base by 1-1°5 eye diameters 
(closest in juvenile) ; short axillary scale present, 3-0-3:5 times in length of fin. 
Pelvic fins entirely absent. Anal fin origin nearer to snout tip than to caudal base 
by one eye diameter (juvenile), equidistant (middle specimens) or nearer to caudal 
base by three-quarters eye diameter (largest specimen). Caudal fin damaged but 
evidently weakly forked in life. 


Scales : oval, up to 1°5 times as deep as broad in some, apparently very easily shed 
since few remain. Unexposed portion of scale with a single continuous vertical 
striation preceded by up to six faint radial striae not reaching centre of scale; ex- 
posed portion of scale with slightly eroded posterior border and a few faint, short 
radiating striae. Caudal possibly not scaled. 


Colour: uniform light brown with a narrow silver midlateral line, half eye dia. 
meter ; peritoneum silvery and visible through flank ; a dark median line along back 
behind dorsal fin ; fins hyaline. 


Note. This species is recorded from Panama, the coasts of Venezuela (Schultz 
1949 : 36) and from Port of Spain, Trinidad (Hildebrand 1964 : 434 — no specimens 
listed, however). It does not appear in the lists for French Guiana (Puyo 1949), or 


Brazil (Fowler 1942 ; Campos 1942), but there is a possibility that it reaches at least 


to Guyana. 


80 Poe ee Wer i EAC 


CHIROCENTRODON Ginther, 1868 


Chirocentvodon Giinther, 1868, Cat. Fish. Brit. Mus., 7: 463 (Type: Chirocentrodon taeniatus 
Giinther = Pellona bleekeriana Poey fide Breder 1942). 

Medipellona Jordan & Seale, 1926, Bull. Mus. comp. Zool. Harv., 67 (11): 417 (Type: P. 
bleekeriana Poey). 
The single species recognized in this genus has been recorded from the West Indies 

and from coasts of South America, from Panama to Sao Paulo, Brazil (Hildebrand 


1964 : 441). 
17. Chirocentrodon bleekerianus (Poey, 1867) 
(Figure 26) 
Pellona bleekeviana Poey, 1867, Repert. Fisico-Nat. Cuba, 2: 242 (Matanzas; Cuba). 


Chirocentrodon bleekerianus: Hildebrand, 1964, Fishes Western N. Atlantic, No. 1 (3): 439 


(including specimens from Venezuela, Trinidad and Brazil) ; Cervigén, 1966, Peces marinos 
Venezuela, 1: 127 (Venezuela, including mouth of Orinoco) ; Gines & Cervigén, 1968, Mems 
Soc. Cienc. nat. La Salle, 28 (79) : 30, 40 (Guianas coasts). 

Chirocentrodon taeniatus Giinther, 1868, Cat. Fish. Brit. Mus., 7: 463 (Jamaica). 

Ilisha cavibbea Meek & Hildebrand, 1923, Field Mus. Publ., Zool., 15 (1): 191, pl. 10, fig. 1 
(Panama). 

Chirocentrodon cladileokae Tommazi, 1964, Neotropica, 10 (31) : 30 (Santos). 


Synonymy: the types of Gunther’s C. taenzatus (4 fishes, 70-9-76-5 mm S.L., 
BMNH 1848.1.8.1569-72) have been examined and are clearly C. bleekerianus. 
Breder (1942) and Hildebrand (1964) considered J. cavibbea to be another junior 
synonym, an opinion confirmed by examination of the holotype and a paratype 
(46.6, 42.5 mm S.L., USNM 81760, 81743). Mr Y. Matsuura (im litt.) has examined 
specimens of Chirocentrodon from the type locality of C. cladileokae and is convinced 
that Tommazi (1964) miscounted the ventral scutes (stated as 18 ; correctly 10-11). 


SPECIMENS. 

a. I fish, 83-5 mm S.L., Guyana, 7°26’ N : 58°6’ W, at 16 fathoms, coll. R. H. Lowe (McConnell), 
BMNH 10965.7.12.225. 

b. 5 fishes, 76-7—-89-5 mm S.L., off Orinoco mouth, 9°18’ N : 60°18’ W, coll. F. Cervig6n, 21 : 7 : 1967, 
EIMM 2.083. 

c. 7 fishes, 74:2-85:2 mm S.L., Ovegon Sta. 2213, off Orinoco mouth, 9°31’ N : 60°36’ W, at 26 
fathoms, 27: 8: 1958 (FMNH 66483), BMNH 1972.1.5.1-7. 

d. g fishes, 76-8~86-6mm S.L., Ovegon Sta. 2216, off Orinoco mouth, 9°13’ N : 60°11’ W, at 35 
fathoms, 27: 8: 1958, FMNH 66484. 

é. I fish, 71-5 mmS.L., Ovegon Sta. 2208, off Orinoco mouth, 9°55’ N : 60°53’ W, at 33-34 fathoms, 
26:8: 1958, FMNH.66482. 

f. 1 fish, 70-5 mm S.L., Ovegon Sta. 2325, off Surinam, 6°24’ N : 54°27’ W, at 17 fathoms, 15:9: 1958, 
FMNH 66488. 


fathoms, 26:8: 1958, FMNH 66481. 

h. 4 fishes, 43°5-50°0 mm S.L., Ovegon Sta. 2223, off Guyana, 8°49’ N : 59°43’ W at 15 fathoms, 
28:8: 1958, FMNH 66485. 

7. 15 fishes, 58-1-86-:1 mm S.L., off Surinam coast, 6°43’ N : 54°31’ W, 13:1: 1971, at 40-41 M, 
salinity 36:17%,, coll. Ricardo Vergara, BMNH 1971.4.3.4-15. 

j. 1 fish, 71:2 mm S.L., Guyana coast, Cape St Mary, Sta. 989, 13 fathoms, coll. R. Lowe (McConnell) 
BMNH 1971.6.21.2. 

k. i fish, 52-4 mm S.L., Geronimo Sta. 79, US Naval Base, Port-of-Spain, Trinidad, 2: 9 : 1965 
(TABL Coll.). 


1. 8 fishes, 49-0-75'5 mm S.L., Calamar Sta. 950, Carenage Bay, Charguaramas, Trinidad, 7 : 2 : 1979 | 


coll. A-€- Jones (LABL Coll’). 


. 4 fishes, 41-8-43-6 mm S.L., Ovegon Sta. 2207, off Orinoco mouth, 9°58’ N : 61°11’ W, at 20-22 
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Fic. 26. Chirocentrodon bleekerianus (Poey). From Hildebrand 1964. 


DESCRIPTION. Based on ten fishes, 78-3-89:5 mm S.L., from off the Orinoco 
mouth (batches b and d above). 


inn ot, Di (12) 13-14, Pi 12 (£.3),.13 (7), V.15; A iii 35 (£.2), 36 (x), 37 (1), 38 (4), 
39 (1), 40 (0), 41 (1), g.r. 5-6 + 15 (f.8), 16 (2), scutes 16-17 (19) + Q-II. 

In percentages of standard length: body depth 23:-6-25:3, body width 7-3-8-0, 
head length 22-7-24-6 ; snout length 7-0-8-0, eye diameter 6-6-—7-3, upper jaw length 
16-9-18-9, lower jaw length 15:7-17-2 ; pectoral fin length 16-7 (all except one 
damaged), pelvic fin length 4-1-4:3 (all except two damaged), length of anal fin base 
34:9-37°5; pre-dorsal distance (57:5) 60-2-61°8, pre-pelvic distance 37-8-41°0, 
pre-anal distance 54°:7—58-0. 

Body compressed, its width 3-0—3:3 times in its depth, the latter about equal to 
head length ; belly strongly keeled, the scutes beginning just behind isthmus and 
with short lateral arms until after pectoral base. Eye diameter equal to but usually 
less than snout length. Maxillae (Figure 27) overlapping distal tips of pre-maxillae 
and reaching to anterior (exposed) margin of pre-operculum, distal tips round, lower 
edges bearing 20-30 caniniform teeth of up to one-quarter pupil diameter in length, 
each tooth interspersed with one to four smaller teeth (half to one-third length of 
major teeth) ; pre-maxillae with a single series of about 25 small conical teeth, but 
three to four median teeth greatly enlarged (one-third pupil width) and directed in 
towards the midline, the pre-maxillae being separated by a deep and toothed cleft 
(Figure 28) ; hypo-maxillae absent ; two supra-maxillae, the 2nd (posterior) with 
expanded portion tapering to a point posteriorly and with spatulate anterior exten- 
sion, the Ist (anterior) spatulate, its depth 2:5 times in its length. Lower jaw rising 
steeply to midpoint of jaw, its depth just under half its length ; a single series of 
four to five small conical teeth on either side of symphysis of jaw, followed by two 
large caniniform teeth (up to two-thirds pupil diameter in length) followed by a single 
series of small conical teeth ; no teeth on tongue but a few conical teeth on vomer, 
palatines and ecto-pterygoids, leading to more granular teeth on endo-pterygoids. 

Operculum just over twice as deep as broad, its lower margin at an angle of 
45 degrees, its anterior margin about vertical ; exposed portion of sub-operculum 


_ Ccrescentic. Fine cutaneous canals covering opercular series and sub-orbitals. 


Dorsal surface of head with a median fontanelle behind nostrils, followed by a median 
6 
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Fic. 27. Chirocentrodon bleekerianus, from a specimen 79:5 mm S.L., the temporal foramen 
(¢. for.) exposed by dissection. 


ridge flanked by a deep channel on either side, the channels bounded laterally by a 
ridge extending back to the hind end of the skull; frontals extremely fragile pos- 
teriorly but apparently extending to lateral arms of supra-occipital. Temporal 
foramen minute, about one-sixth of pupil diameter ; pterotic bulla large, occupying 
entire pre-epiotic fossa. Swimbladder without postcoelomic prolongations. 
Posterior border of gill opening fairly evenly rounded, without cleithral lobe, well 
covered by opercular series. Isthmus devoid of scutes or scales, reaching forwards 
to just beyond posterior border of branchiostegal membrane. Gillrakers slender, 
straight, the longest up to two-thirds eye diameter and about 1:5 times length of 


corresponding hemibranch, equal to those of posterior hemibranch but shorter at 


angle of arch; gillrakers with irregular rows of fine serrae along inner edge ; gill- 


rakers absent from posterior face of 3rd epibranchial. Pseudobranch present, — 


covered by tissue except for tips of filaments, of which about ten are present. 
Dorsal origin nearer to caudal base than to posterior eye border by up to half eye 
diameter. Pectoral fin tips (single specimen) reaching to just beyond tips of pelvic 
fins; axillary scale present, a little under half length of fin. Pelvic fins minute, 
their base not interrupting belly profile ; no axillary scale found ; pelvic base nearer 
to pectoral base than to anal origin by 0:33-0:75 eye diameter. Anal fin origin 


about equidistant between caudal base and posterior margin of eye, and 0-5-I-0 eye © 


diameter before vertical from dorsal origin. Caudal fin fairly strongly forked. 
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Fic. 28. Chirocentrodon bleekerianus, jaw dentition, from a specimen 85:1 mm S.L. 


Scales : completely deciduous. 


Colour: body a uniform light or rich brown with a faint indication of a lighter 
(silvery) lateral band about three-quarters eye diameter in width following the line 
of the longitudinal muscle of the flank. (Silvery band still visible in syntypes of 
C. taeniatus Giinther, BMNH 1848.1.8.1569-72). Fins hyaline except for narrow 
subcutaneous dark line at base of caudal and a speckling of melanophores on caudal 
rays. 


Note. Jordan & Seale (1926) hinted at a relationship between Chirocentrodon 
(i.e. their Medipellona) and the Engraulidae, based on the’presence of canine teeth, 
the arrangement of the fins and the silvery lateral band in Chirocentrodon. Canine 
teeth certainly occur in the engraulid Lycothrissa crocodilus Bleeker, but they are 
also present in the clupeid genera Cynothrissa and Odaxothrissa (Pellonulinae) ; the 
fins of Chivocentrodon are more typical of Ilisha and other members of the Pristi- 
gasterinae ; and a silver lateral band is found in many clupeids (e.g. Lile). The 
Engraulidae can be separated from the Clupeidae on the following five features : 


a. Mesethmoid prominent, projecting in front of vomer to form ‘pig-like’ snout 
(but snout clupeid-like in Anchoviella brevirostris — see p. 155) 


84 Pe jee WwW Ee Aaa) 


. Supra-orbital canals bridged by one, or more often two, bony struts 
c. Articulation of the lower jaw well behind eye and below or behind pterotic 
facet of hyomandibular | 
d. Mouth usually inferior; lower jaw long and slender (except in Thryssa 
setivosivis and some Cotlia spp.) 
e. Basihyal cartilaginous and rudimentary ; 2nd basibranchial the longest endo- 
skeletal ossification in basibranchial series (Nelson 1970). 


Chirocentrodon shows none of these features. However, Breder (1942) attempted 
to relate the genus to C/urocentrus, chiefly on the basis of the canine teeth, body 
proportions, the “mallet-like process’ of the palatine which overlaps the maxilla 
and the weak transverse ridges forming irregular spirals in the intestine. Chirvo- 


centrus differs, however, from Chivocentrodon in lacking scutes, except for a pair of — 


plate-like pelvic scutes somewhat similar to the W-shaped scutes of Dusswmteria and 
Spratelloides (Whitehead 1963b: fig. 3d). Chzrocentrus also differs from other clu- 
peoids in having the pre-maxillae very strongly adherent to the maxillae, a feature 
claimed for Chirocentrodon by Norman (1923) but not strictly true ; the pre-maxillae 
in part lie in a short groove at the proximal ends of the maxillae and are overlapped 
distally by the maxillae, but are capable of independent movement, at least artifici- 
ally. The ‘mallet-like process’ of the palatine, said to characterize Chirocentrus and 
Clirocentrodon, is part of the normal ball-and-socket palatine-maxillary articulation, 
a common feature in clupeids but perhaps better developed when the jaws bear large 
teeth ; it is not the palatine malleolus of the ichthyodectids (Patterson 1967). 
Bardack (1965) and others have attached Chirocentrus to a fossil lineage which 
includes the Upper Jurassic Allothrissops and Thrissops and the Cretaceous ichthyo- 
dectids. Patterson (1967) reviewed this possibility and concluded that ‘one is 
forced to recognize that Chirocentrus is far more probably a member of the clupeoid 
line . . . and that the characters in which it resembles Thvissops and the ichthyo- 
dectids are convergent’, a view supported by Cavender (1966) on the basis of caudal 
skeleton, and by Nelson (1967) on gill-arch characters. The so-called spiral intestinal 
valve of Chirocentrus, which should not be equated with the Spzvalfalten of elasmo- 
branchs, gars, sturgeons and Amza (Berg 1940 : 422), comprises Ringfalien that are 
spiral in form but which extend all the way to the anus. Such Ringfalten, either 


partly or wholly spiral, occur in other isospondylous fishes, including Clupea, Alosa, 


Salmo, Coregonus and Thymallus, as well as in Argentina (Cohen 1958 : 97). 
Accepting that Chirocentrodon is not closely related to Chirocentrus, Norman (1923), 


Hildebrand (1964) and others have placed it with J/isha and other genera of the — 


Pristigasterinae, which it resembles in its compressed body, long anal fin and small 
and high-set pelvic fins. In branchiostegal and gill-arch features it also shows great 
similarity to the pristigasterines, in that both lack the advanced characters peculiar 
to the engraulids and remaining clupeids (Nelson 1970). It is interesting to note 
that Chirocentrodon shares with the pellonuline Odaxothrissa (and also with Chiro- 
centrus) a separation of the dorsal parts of the gill-arch skeleton in the midline. This 


is perhaps a secondary condition connected with macrophagous habits since all these _ 


fishes are characterized by enlarged, caniniform jaw teeth (Nelson 1970). 
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At present there is no satisfactory diagnosis of the clupeid subfamilies but all the 
evidence suggests that Chirocentrodon is merely a specialized member of the Pristi- 
gasterinae and Chirocenirus a specialized member of the Clupeidae. 


PRISTIGASTER Cuvier, 1816 


Pristigastey Cuvier, 1816, Régne Animal, 1st ed., 2: 176 (descr.; no species named) ; Idem, 
ibid., 4: pl. 10 (3) (Type: a species figured but not named); Idem, 1829, Régne Animal, 
2nd ed., 2: 321 (P. tavdoore and P. cayanus listed) ; Idem, 1830, ibid., 3: pl. 12 (3) (repeat 
of rst ed. ; species not named). 

Pristogastey Swainson, 1838, Nat. Hist. Anim., 1: 266, fig. 57 (Type: no species named but 
figure clearly P. cayana); Idem, 1839, ibid., 2: 294 (two species mentioned, iudicus on 
Russell’s Tavtoore (= Ilisha) and marti of Spix & Agassiz, a synonym of P. cayana). 


Problems of the validity of Cuvier’s genus have been discussed by Whitehead 
(1967a : 100) ; the date of publication of the 1st edition of the Régne Animal is now 
confirmed as 7 December 1816 (Whitehead 1967b ; Cowan 1969). A single species 
is recognized, P. cayana, recorded from the coasts of the Guianas and Brazil and from 
the Amazon system as far inland as the Ucayali river system in Peru (Hildebrand 


1964 : 420). 


18. Pristigaster cayana Cuvier, 1829 


(Figure 29) 


Pristigastey triangularis Stark, 1828, Elements Nat. Hist., 1: 408 (on Cuvier’s description and 
plate in the Régne Animal, 1st ed., 1817) (nomen oblitum). 

Pristigaster cayanus Cuvier, 1829, Régne Animal, 2nd ed., 2: 321 (name only) ; Valenciennes, 
1847, Hist. Nat. Poiss., 20: 334, pl. 597 (Cayenne) ; Jordan & Evermann, 1896, Bull. U.S. 
natn. Mus., 47: 438 (Guianas coasts, northern coasts of Brazil); Whitehead, 1967, Bull. 
Br. Mus. nat. Hist. (Zool.), Suppl. 2 : 100 (types of cayanus and phaeton, synon.). 

Pristigaster marti Agassiz in Spix & Agassiz, 1829, Select. Gen. Spec. Pisc. Brazil: 55, pi. 24a 
(Amazon) ; Schomburgk, 1843, Fishes of Guiana, 2: 191 (Guyana). 

Pristigaster americanus Guerin-Meneville, 1844, Iconogr. Régne Animal Cuvier, Poiss. : 33, 
pl. 57 (3) (Atlantic coast of S. America). 

Pristigaster phaeton Valenciennes, 1847, Hist. Nat. Poiss., 20: 338 (Amazon). 


Synonymy : although Stark’s name triangularis is no longer a nomen oblitum under 
Article 23(b) as a result of decisions taken at the XVII International Congress of 
Zoology in Monaco (September 1972), it must still retain that status under the new 
Article 79(b) (iii) because it was effectively rejected as a senior synonym prior to 
I January 1973 (Whitehead 1967a : 102). 

Problems of the dating and identity of cayanus, martii and phaeton have been 
discussed elsewhere (Whitehead 1967a ; also Whitehead & Myers 1971, on Spix and 
Agassiz names), while Myers (1956) has commented on the name americanus. 

There are no specimens of P. cayana amongst the material examined here but the 


holotype (87-7 mm S.L., Cayenne, MNHN 3699) has been redescribed (Whitehead 


1967a: 100). The very great body depth makes this species unmistakable. 


86 Pe PP OW BI PH EAD 


Fic. 29. Pristigaster cayana Cuvier. From Hildebrand 1964. 


ENGRAULIDAE 


Of the 15 genera of Engraulidae so far described, eight occur in the New World 
(see key below), of which only Engraulis is found elsewhere (Eastern Atlantic, 
Mediterranean region, Indo-Pacific). This is a higher degree of endemism (40 per 
cent) than occurs in the Clupeidae, where 16 of the 61 genera are confined to the New 
World and six further genera are shared (26 per cent). The New World anchovies 
all lack abdominal scutes (except for the pelvic scute, never keeled), whereas keeled 
scutes are present in all Indo-Pacific anchovies except Engraulis and occasional speci- 
mens of Stolephorus purpureus (Fowler). Although the New World anchovies seem 
to have been isolated from those of the Indo-Pacific, they have produced rather 
similar extreme forms (compressed, elongate body, long anal fin, dorsal fin small and 
set far back, head short, caniniform teeth, etc.) ; however, the Indo-Pacific has not 
produced such an extreme in microphagous feeding adaptation as is found in the 


New World Cetengraulis, while the Indo-Pacific rat-tailed anchovies (Cozlia) have no 


parallel in the New World. 

Modern keys to the New World anchovies are those of Hildebrand (1943 — all New 
World species ; 1964 — Western North Atlantic only), Schultz (1949 — Venezuelan 
species, modified from Hildebrand), Cervigén (1966 — Venezuelan species ; 1969, 
Anchovia, Anchoa) and Peterson (1956 — Costa Rican Pacific genera). A review of 
the literature suggests that 19 species of anchovy may occur in the Guianas region. 


The following key includes all New World genera. The major division, made on 


the presence or absence of gillrakers on the posterior face of the 3rd epibranchial, 
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appears to be a rather minor character but is used here because it is stable and is 
fairly easily determined in even small fishes. This feature divides the genus 
Engraulis but such a division is supported on other grounds (p. 88). Dr Car] Hubbs 
(in litt., letter to L. P. Schultz, 31 August 1951) first appreciated the systematic 
value of this gillraker character and I am grateful to him for drawing my attention 
to it. 

Five principal features separating the Engraulidae from the Clupeidae have been 
listed earlier (p. 83). 

For further comments on the genera, see Addendum (p. 186). 


KEY TO THE NEw WORLD GENERA OF ENGRAULIDAE 


I. Gillrakers absent on posterior face of 3rd epibranchial (also in some Lycengraulis 
spp. but jaw teeth enlarged, caniniform — Section II A 2 of key) 
A. Branchiostegal membrane normal, not broadly united across isthmus ; 
branchiostegal rays 9-15, not elongated, at least three to four times 
in head length; posterior frontal tips not meeting in midline, but 
posterior frontal fontanelles often occluded in larger adults; intestine 
with one to three main loops, long or short 
1. Body subcylindrical, its width about 1°5-2-°5 times in depth ; 
anal fin moderate, 19-24 rays, its origin behind dorsal base 
a. Pseudobranch longer than eye; maxilla projecting 
beyond 2nd supra-maxilla ; marine 
ENGRAULIS (see also Section II A 1 of key and p. 88) 
b. Pseudobranch shorter than eye; maxilla not reaching 
beyond tip of 2nd supra-maxilla ; freshwater 
‘Engraulis’ juruensis (see p. 89) 
2. Body more compressed, its width 2-5 or more times in its depth ; 
anal fin longer, 25-35 rays, its origin under or before last dorsal 
ray 
a. Dorsal fin near midpoint of body, its origin before that 
of anal . ; i : : ANCHOVIA (p. 96) 
b. Dorsal fin far back, its origin behind that of anal 
HILDEBRANDICATHYS (Lake Maracaibo only) 
B. Branchiostegal membrane broadly united across isthmus ; branchiostegal 
rays 8, elongate, about 2:5 times in head length ; frontal tips joined or 
almost joined posteriorly, posterior frontal fontanelles occluded in 
adults ; intestine long, with many coils . . CETENGRAULIS (p. 107) 
II. Gillrakers present on posterior face of 3rd epibranchial (lost in large Lycengraulis 
batesit) 
A. Origin of dorsal in front of anal origin and near mid-point of body 
I. Jaw teeth very numerous, small and close-set 
a. Maxilla blunt posteriorly, scarcely projecting beyond 2nd 
supra-maxilla, not reaching beyond mandibular articulation 
i. Anal fin origin well behind last dorsal finray ; urohyal 
with distinct bulge along ventral edge; pseudo- 
branch long, equal to or exceeding eye diameter, 
reaching beyond hyomandibularfacet; posterior tips 
of frontals more or less closely apposed in midline, 
posterior frontal fontanelles small, rectangular, 
often entirely occluded in adults (see also p. 186) 
ENGRAULIS sensu stricto (p. 88) 
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ii. Anal fin origin usually before last dorsal finray ; 
urohyal with lower edge even ; pseudobranch short, 
less than eye diameter, not reaching to hyomandi- 
bular facet; posterior tips of frontals widely 
separated in midline, exposing a pair of triangular 
posterior frontal fontanelles, retained in adults 
(see also p. 186) : : ANCHOVIELLA (p. 148) 


b. Maxilla pointed or tapering posteriorly, projecting well beyond 
2nd supra-maxilla, often reaching beyond mandibular 
articulation . : : . ANCHOA (p. 112) 


Jaw teeth widely spaced, eniawecal coirstcet LYCENGRAULIS (p. 165) 
B. Origin of dorsal above or behind anal origin and well behind midpoint of 


body ; teeth small, close-set and numerous in jaws 
PTERENGRAULIS (p. 180) 


ENGRAULIS Cuvier, 1816 


Engraulis Bosc, 1816, Nouv. Dict. d’Hist. Nat. (Nouv. ed.), 1: 493 (on Engraulis Cuvier, 


MS 5. 0 ty pe): 

Engvaulis Cuvier, 1816 (7 December), Régne Animal, ist ed., 2: 174 (Type: Clupea encrasicolus 
Linnaeus, designated by Fleming, 1822, Phil. Zool., 2: 385). 

Encrasicholus Fleming, 1828, Hist. Brit. Anim. : 183 (Type: Engraulis encrasicolus Linnaeus ; 
corrigenda states ‘for Encrasicholus read Engraulis’; for Lacepéde’s use of Encrasicholus, 


see Whitehead 19674 : 136). 
Alpismaris Swainson, 1838, Nat. Hist. Anim., 1: 90 (as subgenus of Engvaulis, name only, 


two Mediterranean species included but not named). 
Austranchovia Whitley, 1931, Austr. Zool., 6: 311 (Type: Atherina australis Shaw). 


Notes on this synonymy are given in Whitehead (1967a : 124, 126). 


Engraulis, formerly believed to be the only anchovy genus ‘confined to temperate 
seas’ (Jordan & Seale 1926) and cited as an example of anti-tropical distribution 
(Hubbs 1952), is now known to include tropical forms occurring in both the Atlantic 
Ocean and the Indo-Pacific region (Whitehead 1964a). The Atlantic forms have 
hitherto been identified as Anchoviella eurystole (Swain & Meek) and A. estanquae 


Hildebrand. 
As shown in the key, the genus Engraults contains two rather different groups of 


species. 


Group I 


Gillrakers present on posterior face of 3rd epibranchial ; maxilla tip blunt, barely — 


projecting beyond tip of 2nd supra-maxilla (Figure 30a) ; a median as well as 
two lateral series of spines on gillrakers (Figure 31a) ; gillrakers 26-38. 


This group includes E. encrasicolus and the related species (or subspecies) — 


E. capensis, E. japonicus and E. australis, as well as tropical and subtropical 
forms from the Caribbean, West Africa, Seychelles and East Indies (Whitehead 
1964a). The temperate forms are larger and have higher meristic counts. 


Group 2 
Gillrakers absent on posterior face of 3rd epibranchial; maxilla tip pointed, 


projecting somewhat beyond tip of 2nd supra-maxilla (Figure 30b) ; gillrakers 
35749: 
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Fic. 30. Maxilla tip and opercular series in species of Engraulis. 
a. £. encrasicolus, 128-9 mm S.L., Holland (BMNH 1886.1.21.97-100) 
b. EE. anchotta, 127-2 mm S.L., Argentine (BMNH 1966.1.17.26-33) 
c. E. vingens, 129°3mm S.L., Chile (BMNH 1935.8.27.18-23) 
d. E. juruensis, 123:2 mm S.L. (type, BMNH 1897.12.1.196) 


This group contains three entirely New World species, EF. mordax and E. ringens 
of North and South American Pacific coasts, and E. anchoita of Atlantic coasts. 
The latter resembles members of Engraulis Group I in having median and lateral 
spines on the gillrakers (Figure 31a). In E. mordax and E. ringens the median 
series of spines is absent and the lateral series are rather longer and more close-set 
(Figure 31b) ; they also have a deep flange behind the gillrakers, as in Cetengraulis. 


Cetengraulis juruensis Boulenger, 1898 from the Jurua river (tributary of Amazon), 
hitherto known only from the type (123-2 mm S.L., BMNH 1897.12.1.196 — figured 
by Boulenger 1898 : pl. 41, fig. 3), was wrongly placed in Cetengraulis by Hildebrand 
(1943: 158). It resembles species of Cetengraulis in its long and pointed snout, and 
in the presence of a flange running behind the bases of the gillrakers on the first three 
arches (see Figure 40). However, it lacks the long branchiostegal rays and broadly 
united membrane of Cetengraulis and in its cylindrical body is much nearer to species 
of Engraulis. It resembles members of Group 2 above in the absence of gillrakers 
on the posterior face of the 3rd epibranchial, as well as in having occluded posterior 
frontal fontanelles. It differs from Engraulis (sensu lato) in being freshwater and in 
having only a median series of gillraker serae, a flange behind the gillraker bases (as 
also in E. mordax and E. ringens, however), a very small pterotic bulla, no ventral 
bulge at the anterior end of the isthmus, a very different shape to the maxilla tip 
(Figure 30d), more gillrakers (53-58) and the pseudobranch shorter than the eye. 
Revision of the New World anchovy genera will probably justify recognition of a 
new genus for Boulenger’s C. juruensis. 
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Gillrakers in species of Engraulis (distal half of raker only) 
a. . encrasicolus, 140 mm S.L. (Europe) 
b. E. vingens, 1330 mm S.L. (S. America) 


med. median series of spines Jat. lateral series 


BiG. 21: 


Engraulis anchoitta Hubbs & Marini, the only Atlantic member of Group 2, is not 
found to the north of Rio de Janeiro (Ciechomski 1967) and its presence in the 
Guianas region is very unlikely. In Group 1 are the species listed by Hildebrand 
(1943, 1964) as Anchoviella eurystole and A. estanquae ; the Venezuelan EL. estanquae 


extends its range southwards to the Guianas and is here recognized as a tropical - 


form of E. eurystole. 
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19. Engraulis eurystole (Swain & Meek, 1885) 
(Figure 32) 


Stolephorus perfasciatus (non Poey) Swain, 1883, Bull. U.S. Fish. Comm., 2:55 (descr. on one 
Wood’s Hole specimen). 

Stolephorus eurystole Swain & Meek, 1885, Proc. Acad. nat. Sci. Philad. : 35 (descr. on the same 
Wood’s Hole specimen ; type destroyed in fire). 

Anchoviella estauquae Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 115 (Gulf of 
Venezuela) ; Idem, 1964, Fishes W.N. Atlantic, No. 1 (3): 211, fig. 45 (repeat) ; Cervigén, 
1966, Peces marinos Venezuela, 1: 145. 

Anchoviella estanquae :* Whitehead, 1964, Zool. Zh., 43 (6) : 884 (Tobago specimens). 


SPECIMENS. | 

a. 5 fishes, 58-5—64-2 mm S.L., Surinam coast, 6°19’ N : 55°49’ W, coll. F. Cervigén, 29: 7 : 1967, 
EIMM (no number). 

b. 1 fish, 63-°8mm S.L., Surinam coast, Ovegon Sta. 2037, 5°51’ N : 53° W, 19 fathoms, 11 : II : 1957, 
FMNH 74385. 

c. 5 fishes, 65-8-89-0 mm S.L., Tobago, coll. Guppy, from jar labelled perfasciatus, BMNH 1920.12. 
22.18—20. 

d. 1 fish, 51:1 mmS.L., Guyana coast, Cape St Mary Sta. 989, 13 fathoms, coll. R. Lowe (McConnell), 
BMNH 1971.6.21.4. 

é. 5 fishes, 74°-8-76-6 mm S.L., Coquette Sta. 21, off Surinam, 6°21’ N : 55°00’ W, 12: 5:1957, at 
14 fath., USNM 186372. 

f. 111 fishes, 61-7-97-9 mm S.L., Calamar cruise 67-4, Sta. 51a, Chaguaramas Bay, Trinidad, 
13: 4: 1967, lift net and light, TABL 104657. 

g. 3 fishes, 82-3—-84-8 mm S.L., as above, Sta. 51b, 14: 4: 1967, TABL 104637. 

h. 7 fishes, 52:3—78-0 mm S.L., Ovegon, Port of Spain, Trinidad, 17 : 3 : 1966 (TABL Coll.). 

?. I fish, 79°83 mm S.L., Calamay cruise 67-13, Sta. 255, N. coast of Trinidad, 10°45’ N : 61°15’ W, 
12:12: 1967, at 24-36 fathoms, TABL 104687. 

j. 4 fishes, 74:2-84-7 mm S.L., Calamar cruise 69-4, Sta. 724, Chaguaramas Bay, Trinidad, 19:4: 
1969 (TABL Coll.). 

k. 9 fishes, 53:0-75:2 mm S.L., Fregata cruise 68—4, Sta. 221, Clupara Bay, Trinidad, 13 : 6: 1968 
(TABL Coll.). 

l. 5 fishes, 82-7-89:3 mm S.L., Calamar cruise 67-4, Sta. 59a, Naval Dock, Chaguaramas, Trinidad, 
23:4: 1967, lift net (TABL Coll.). 


DESCRIPTION. Based on six fishes from batches a-0, 58:5-63:°8 mm S.L., off 
Surinam coasts, and four of the Tobago specimens in batch c, 65:8-81-5 mm S.L. 
(largest damaged). 

Ber 12-14, | iii 12-13, Pi 13-15 (16), Vi 6, A iii 13-15 (16), g-r. 28 (f.1), 29 (3), 
30 (5), 31 (2), vert. 26 + 19 (x fish). 

In percentages of standard length: body depth 15-6-18-6, head length 28-5-29-6 ; 
snout length 4:9—6-0, eye diameter 6-9-8°5, length of upper jaw 22-4—23-2, length of 
lower jaw 18-7-20-1, post-orbital distance 16-0-16-7 ; pectoral fin length 12-6-13-9, 
pelvic fin length 8-6-9-8, length of anal base 12:1-14°8 (16-0) ; pre-dorsal distance 
50°3-53°8, pre-pelvic distance 48-6-50-:0, pre-anal distance 67:5-69°5 (71:0-73°5). 

Body a little compressed, its width about 1-66 times in its depth, the latter 
three-fifths of head length; belly rounded, with a single (pelvic) scute, unkeeled. 
Snout pointed, 0-75-0-80 eye diameter. Maxilla (Figure 33) not quite reaching to 


| articulation of lower jaw, distal tip bluntly rounded and scarcely projecting beyond 


-* The orthography of this species name was corrected by Hubbs (1953). 
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Fic. 32. Engraulis eurystole (Swain & Meek). From Hildebrand 1964. 


2nd supra-maxilla, entire lower edge with a single series of fine, close-set teeth ; pre- 
maxillae with very small teeth ; 1st (anterior) supra-maxilla slender, about equal to 
eye diameter, rounded distally and tapering to point anteriorly, 2nd (posterior) 
supra-maxilla expanded and rounded posteriorly, as deep as maxilla but leaving a 
portion of that bone exposed ventrally. Lower jaw slender, with a single series of 
teeth (finer than those of maxilla), continuous along jaw except for a short gap below 
junction of maxilla and pre-maxilla (Figure 33d) ; dentary symphysis below vertical 
at midpoint between snout tip and anterior eye border. Fine row of teeth on tongue, 
three to six minute teeth on posterior lateral projections of vomer, fine teeth in a 
single V-shaped series on endo-pterygoids, about six small teeth on palatines and a 
series of small teeth along postero-ventral ridge of ecto-pterygoids. 

Operculum narrow, 3°5 times as long as broad, its lower border at an angle of 
about 20 degrees to the horizontal ; exposed portion of sub-operculum with evenly 
rounded posterior margin. Fine cutaneous canals covering opercular series and 
sub-orbitals. Greatest length of cheek region 1-33 times eye diameter. Dorsal 
surface of head with two deep supra-orbital canals bridged by an anterior and pos- 
terior strut, the latter above eye centre. Frontals barely separated in the midline 
posteriorly, frontal tips square, very small rectangular posterior frontal fontanelles 
exposed, their width one-sixth eye diameter. Temporal foramen small, about half 
size of pupil; pterotic bulla large, almost entirely filling pre-epiotic fossa. 

Posterior border of gill opening fairly evenly rounded, covered by opercular series 
except for narrow exposed crescent opposite posterior margin ofoperculum. Isthmus 
silvery, the sternohyoideus muscle tapering evenly forward to hind border of bran- 


chiostegal membrane ; urohyal with a distinct ventral bulge at this point (Figure 33), 


breaking the ventral outline of the isthmus. Gillrakers slender, slightly curved, the 


longest two-thirds eye diameter and about twice length of corresponding gill fila-_ 


ments; filaments of anterior and posterior hemibranchs equal; gillrakers with a 
series of about 20 spines on either side pointing inwards and a series of about 100 very 
small spines down the inner edge of the raker ; 10-12 small rakers on posterior face 
of 3rd epibranchial. Pseudobranch present, exposed, reaching a little beyond 
hyomandibular facet, just over one eye diameter in length, with 25 filaments. 
Dorsal fin origin nearer to caudal base than to snout tip by 0:5-0-75 eye diameter, 


last dorsal ray above midpoint between pelvic fin tips and anal origin ; tip of longest — 


dorsal ray almost reaches or surpasses tip of last dorsal ray when fin deflexed ; a 


CLUPEOID FISHES OF “THE GUIANAS 93 


\ \ 


\ —_ ~ 
WW SS 
~ ~~ 


yy Tst sup:max...\ 
y \- "2 'pOp. 


\ 


max. 


| 2nd sup.max: 


v. b.ur. 


m.st.hy. 


Fic. 33. Engraulis eurystole. Detail of jaws and opercular series, showing the very slight 
projection of the maxilla beyond the 2nd supra-maxilla and the short gap (d) in the 
tooth series of the lower jaw. The isthmus has been depressed to show the ventral bulge 
of the urohyal (v.b.ur.) at the anterior insertion of the sterno-hyoideus muscle (m.st.hy.) 


very low scaly sheath at base of finrays. Pectoral fin tips failing to reach pelvic 
base by just under one eye diameter ; triangular axillary scale present, 0-75-0-80 
length of fin. Pelvic fin base half eye diameter before vertical from dorsal origin 
and a little nearer to pectoral base than to anal origin ; axillary scale present, just 
over half length of fin, and a slender median scale of the same length between the 
two fins. Anal origin three-quarter eye diameter behind vertical from last dorsal 
tay ; bases of rays invested in low scaly sheath. 

Scales: thin, mostly shed ; unexposed portion of scale with one vertical striation, 
interrupted at centre of scale, preceded by several radiating striae (posterior scales 
only); exposed portion with three complete vertical striae. Alar scales present.* 

* The alar scales of Engvaulis encrasicolus are well figured by Vodyanitskii & Pchelina (1955 -—as 
paracaudal organs, ontogeny). Aleev (1969: 157) equated them with other ‘shielding structures’ (adi- 
pose eyelids, axillary scales), in this case serving to provide a smooth transition between the caudal 
peduncle and the fin. It seems more likely, however, that the alar scales of clupeids and engraulids have 
the same function as that suggested by Aleev (Joc. cit. : 163) for the ‘pseudofinlets’ of juvenile Auxis 


thazard, viz. imparting a stricter longitudinal direction of flow along the caudal since this part of the 
fin lies in the zone of vortices (and thus loses in efficiency as a locomotor organ, rudder and bearing 


surface). Amongst clupeoid fishes, alar scales are most often associated with round bodied and presumably 


Swift species (Sardinella, Engraulis, Anchoa, Anchoviella, Lycengraulis; absent in Harengula, Lile, Rhino- 
ee Pellona, Odontognathus, Pterengraulis; unexpectedly absent in Dussumieria and Etrumeus — see 
p. 16). 
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Colour: light brown with a bright silver stripe a little greater than eye diameter 
down flank (overlying the longitudinal muscle band), narrowing slightly near gill 
opening and at base of tail but broadening over anal fin, especially in large fishes. In 
some specimens, silver line represented by scattering of melanophores, the area just 
above the silver stripe being more heavily pigmented. No mid-dorsal dark stripe 
but a concentration of melanophores just behind head. Alar scales speckled with 
melanophores. Fins hyaline. 


Note. Hildebrand (1943, 1964) separated his Anchoviella estanquae from A. 
eurystole in the following way : 


‘“estanquae’ “eurystole’ 
Eye diameter in head 4°4- 4:8 3°75- 4°5 
Post-orbital (% of S.L.) 15'5-15'8 13°8 -15°5 
Maxilla (% of S.L.) 17°8-18°7 15:8 -17°8 


Hildebrand also found that the longest anterior dorsal rays surpassed the tip of 
the last dorsal ray when the fin was depressed in A. estanquae, but not in A. eurystole ; 
and that in the former the gillrakers were longer, broader, more close-set and with 
smaller serrae. The present material and one Venezuelan paratype of A. estanquae 
(USNM 119796) were compared with Wood’s Hole specimens labelled A. eurystole 
(USNM 118464, 116196 and 19149) : 


‘estanquae’ “eurystole’ 
No. of fishes 10 18 
S:L. (mm) 58°5-81°5 51°6-82°7 
Eye diameter in head 3:78-4:30 (M 3°87) 3°84-4:32 (4:68) (M 4:35) 
Post-orbital (% S.L.) 15:8-16-7 (M 16-38) 14°6-16°7 (M 15:32) 
Maxilla 1. (% S.L.) 21-1-23°2 (M 22:63) 19°1-22°1 (M 21-88) 
Dorsal rays 11 12-13 (M 12-20) 11 11-13 (M 12:00) 

_ Pectoral rays 1 13-15 (16) (M 14:30) 1 14-16 (M 14:50) 

Anal rays iii 13-15 (16) (M 14-10) ili 13-15 (16) (M 13-60) 
Gillrakers 29-32 (M 29:72) 26-31 (M 28-95) 
Vertebrae 45 (1 fish) 43-45 (Hildebrand, 1964) 


In addition, the longest dorsal ray did not always surpass the tip of the last ray 


in the depressed fin in the ‘estanquae’ material ; and no difference could be found in 


gillraker form. 
Although the two samples are rather small, the only marked differeaee between the 


northerly eurystole (Wood’s Hole to Florida) and the southerly estanquae (Venezuela 


to northern Brazil) seems to be in the slightly smaller mean eye diameter in the 
latter (possibly a reflection of negative allometry with head length, the Wood’s Hole 
specimens being slightly larger). Hildebrand (1964) felt that all eurystole records 
from south of Beaufort (many of them under the name argyrophana — see below) 
referred to Anchoviella perfasciata (a very different species and clearly a member ot 
Anchoviella). However, Daly (1970 : 100) listed specimens of Engraulis from Florida 


(9 fishes, 51-91 mm S.L.) and I have confirmed this record from specimens caught | 
off southwest Florida (12 fishes, 85-5-98-2 mm S.L., USNM 159720) and Mississippi _ 
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Sound (2 adults, USNM 129646, as A. perfasciata). Whether or not a geographical 
break occurs between ‘eurystole’ and ‘estanquae’, there seems good reason to regard 
the latter as merely a tropical form of Engraulis eurystole, in the same way as the 
West African Anchoviella guineensis Rossignol & Blache is almost certainly a tropical 
form of the European Atlantic and Mediterranean E. encrasicolus (Cadenat 1950 ; 
Whitehead 1967 : 126). 

The most southerly record of Engraulis in the Western Atlantic is a specimen from 
northern Brazil (85-4mm S.L., Oregon sta. 2060, 02°29’ N : 48°54’ W, trawled at 
47 fathoms, USNM 159747). This fish had finray and gillraker counts within the 
ranges given here for the Guianas material (D ii 12, Pi16, Aili 15, g.r. 31). In the 
Eastern Atlantic, Engraulis certainly reaches to Pointe Noire (about 5° S — White- 
head 1964a). Poll (1953:50) recorded Engraulis hepsetus from 16°36'S (about 
640 km west of St Helena), which suggests that the West African Engraulis may reach 
well into the Southern Atlantic, perhaps even joining the South African E. capensis 
(hitherto considered distinct from EF. encrasicolus). 

Jordan (in Jordan & Seale 1926) examined a Paris syntype of Engraulis argyro- 
phanus Valenciennes and equated it with the Western Atlantic E. eurystole. These 
syntypes, collected by Kuhl and van Hasselt on a voyage to Batavia, were said to 
come from the ‘Atlantique équatorial’ (Valenciennes 1848 : 49), but since the ship 
sailed va Madeira and the Cape it is most likely that E. argyrophanus is the West 
African Anchoviella guineensis of authors. Measurements on three of the Paris 
syntypes (88:5-88-7 mm S.L., MNHN A7614) (Whitehead 1967a : 125) gave lower 
values for head, snout, eye and jaw proportions (per cent of S.L.) than in the present 
tropical E. eurystole material, but the latter are smaller fishes and there is some indi- 
cation from West African specimens that the above features show negative allometry 
with standard length. The syntypes of EF. argyrophanus agree well with the descrip- 
tion of A. guineensis given by Rossignol & Blache (1961), although the syntypes are 
again slightly larger : 


argyvophanus guineensis 
(Whitehead 1967a) (Rossignol & Blache 1961) 

No. of fishes 3 10 
S.L. (mm) 88-5-88:-7 52-71 
Ready. (9, 0f:9.L.) 25°0-25'6 25°0-29°5 
Snout in head 5°4-5°8 3°6-5:1 
Eye in head 4°7-4:8 3°32 (juv.)-4°8 
Dorsal rays lil 12-13 li-ill 12-13 
Pectoral rays 1 14 1 14-15 
Anal rays ill 14-15 i-ll 14-17 
Gillrakers 29-30 (M 29-66) 25-31 (M 27°83) 
Vertebrae mt. 43-45 (mode 44) 


The overlap in both meristic and morphometric characters between specimens 
hitherto labelled ewrystole, estanquae, argyrophanus and guineensis, although based as 
_ yet on rather small samples, suggests that Eastern and Western Atlantic forms are 
/ members of a single species that differs little from Engraulis encrasicolus. 


| 
| 
/ 
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ANCHOVIA Jordan & Evermann, 1896 


Anchovia Jordan & Evermann, 1896, Bull. U.S. natn. Mus., 46 (1): 449 (Type: Engraulis 
macrolepidotus Kner & Steindachner, redescribed by Whitehead, 1970: 39). 


Members of this genus bear a marked resemblance to species of Cetengraulis 
(strongly compressed body, prominent snout, reduced jaw dentition and numerous 
gillrakers that increase with size of fish) but lack the broadly united gill membranes 
of that genus. Hildebrand (1943) recognized four species ; Schultz (1949) added a 
fifth (A. migra), but this is here considered a subspecies of A. clupeotdes. Bleeker’s 
Stolephorus surinamensis, hitherto placed in Anchoviella (when it has not been identi- 
fied as Cetengraulis edentulus — e.g. by Hildebrand 1943, 1964), seems to be closely 
related to the species of Anchovia. The maxilla tip is bluntly rounded (cf. pointed), 
but in overall appearance, in the absence of gillrakers on the posterior face of the 3rd _ 
epibranchial, and in the increase of gillrakers with size of fish, it agrees with Anchovia 
and is here placed in that genus (Section II of key below). 

Two species of Anchovia are found off the Caribbean or Atlantic coasts of Central 
and South America, of which both are recorded from the Guianas region. 


KEY TO THE SPECIES OF ANCHOVIA 


I. Maxilla reaching to beyond mandibular articulation, pointed or tapering at its tip, 


projecting markedly beyond tip of 2nd supra-maxilla 
A. Sub-operculum with posterior margin forming a distinct triangular point 
(Whitehead 1970: fig. 4) ; Pacific coasts: 
1. Cheek long, greater than snout plus eye 
a. Body depth 34-39 per cent of S.L.; pectoral tips to pelvic 
base ; Gulf of California to Guayaquil (Ecuador) 

A. macrolepidota (Kner & Steind.) 

b. Body depth 31 per cent of S.L.; pectoral tips short :of 

pelvic base by eye diameter; Magdalena Bay (Lower 
California) A. magdalenae (Hild.) 


2. Cheek less than eye plus snot : Pana Colombia, El Salvador 
A. rastralis (Jord. & Everm.) 
B. Sub-operculum without triangular posterior projection (Figure 34), or 

at most a bluntly rounded projection; Atlantic coasts 


1. Anal finrays 30-35 (usually 33) ; vertebrae 41-43 (usually 42) ; 
marine, widespread A. clupeoides clupeoides (p. 97) 


2. Anal finrays 28-32 (usually ee ; vertebrae 39-41 (usually 40) ; 


fresh and brackish water, Lake Maracaibo area only 
A. clupeoides nigra Schultz 


II. Maxilla short, not reaching to mandibular articulation, its tip blunt, not projecting 
beyond tip of 2nd supra-maxilla; sub-operculum without triangular projection 
posteriorly (Figure 37) A. surinamensis (p. 100) 


The genus Hildebrandichthys Schultz, based on a single species described from a 
single, juvenile specimen of only 30:0 mm S.L. (USNM 121779), closely resembles 
Anchovia in all respects except for the position of the dorsal fin, which is set far back 
on the body (pre-dorsal distance 70-2 per cent of S.L.) as in Pterengraulis (see p. 182). 


This does not appear to be a juvenile character since the pre-dorsal distance in small 
Anchovia clupeoides and A. surinamensis hardly differs from that of the adult. 
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(54 per cent at 34°8mm 58.L. and 52°5 per cent at 37-9 mm S.L. respectively in a 
juvenile of each). The maxilla tip in Huldebrandichthys setiger is blunt, as in 
A. surinamensis, making it less likely that this specimen is merely a damaged 
A. clupeoides nigra, the most likely alternative species known from the type locality 
(Lake Maracaibo). 


20. Anchovia clupeoides (Swainson, 1839) 
(Figure 34) 


Engraulis clupeoides Swainson, 1839, Nat. Hist. Anim., 2: 388 (Pernambuco, Brazil). 

Stolephorus clupeoides: Eigenmann, 1910, Rep. Princeton Exped. Patagonia, 1896-1899, 3 
(4): 45 (Surinam to Rio Grande do Sul). | 

Anchovia clupeoides: Fowler, 1931, Proc. Acad. nat. Sci. Philad., 83: 393 (Quaima river, 
Trinidad) ; Hildebrand, 1964, Fishes W.N. Alilantic, No. I (3):155 (Puerto Rico to 
Pernambuco, including Trinidad specimens) ; Cervigén, 1969, Mems Soc. Cienc. nat. La 
Salle, 29 (84) : 200, fig. 1 (Venezuela, N.E. Brazil, Rio de Janeiro). 

Engraulis productus Poey, 1866, Repert. Fisico-Nat. Cuba, 1: 380 (Matanzas, Cuba). 

Anchovia nigra Schultz, 1949, Bull. U.S. natn. Mus., 99: 39 (Lake Maracaibo only) ; Cervigon, 
1969, Mems Soc. Cienc. nat. La Salle, 29 (84) : 202 (Lake Maracaibo). 


Synonymy: three Poey specimens of Engraulis productus have been examined in 
Berlin (124°7-138-2 mm S.L., ex Hachudo, Cuba, ZMB 5969) and these are clearly 
Anchovia clupeoides ; they were sent by Poey to Peters, accompanied by a list dated 
4 November 1865. Rivero (1938) listed two further specimens in Harvard (MCZ 
17961), of which he considered the larger to be the holotype. The identity of 
Anchovia nigra is discussed below (see Note). 


SPECIMENS. 

a. I fish, 132-7 mm S.L., Gulf of Paria, Trinidad, coll. Totton (‘Rodney’ collection), BMNH 1931.12. 
5.153. 

DESCRIPTION. Based on the specimen listed above, 132-7 mm S.L., Trinidad. 

Preot. 13, Wii rr, Pi14, Vi6, A iii 28, g.r. 105, Vert. 4I. 
In percentages of standard length: body depth 31-9, head length 29:0 (or 15-0 to 
nape) ; snout length 3-5, eye diameter 7:2, length of cheek 10-6, post-orbital distance 
18-7, length of upper jaw 23:5, length of lower jaw 20-4; pectoral fin length 16-1, 
pelvic fin length 7-8, length of anal fin base 32:0 ; pre-dorsal distance 57:9, pre-pelvic 
distance 46-1, pre-anal distance 62:0. 

Body strongly compressed, its width 3-7 times in its depth, the latter a little greater 
than head length ; snout to occiput half normal head measurement ; belly acutely 
rounded, with a single (pelvic) scute. Maxilla broadening posteriorly and obliquely 
truncated, its pointed (ventral) tip just surpassing lower jaw articulation and pro- 
jecting 2-0 mm (half pupil diameter) beyond 2nd supra-maxilla (Figure 35), entire 
lower edge with very minute denticulations (scarcely apparent macroscopically) ; 
pre-maxillae with a very faintly rugose patch on broadest part; Ist (anterior) 


_ Supra-maxilla slender, just larger than eye diameter, eight times as long as deep, 2nd 


(posterior) supra-maxilla rounded and slightly expanded posteriorly, just over half 


depth of maxilla at this point. Lower jaw slender, its depth a little over four times 
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Fic. 34. Anchovia clupeoides (Swainson). From Hildebrand 1964. 


in its length, the first 2 mm of the upper edge slightly rugose, followed by a short 
diastema, the remainder of the jaw bearing very minute denticulations ; vertical 
from dentary symphysis 1-4 mm from anterior eye border vertical but 3:3 mm from 
snout tip vertical, i.e. the snout projecting 70 per cent of its length beyond vertical 
from lower jaw tip. Fine teeth on tongue, about six minute teeth on ventral surface 
of postero-lateral projections of vomer, no teeth on palatines but a single series on 
endo-pterygoid continued onto ecto-pterygoid. 

Operculum narrow, five times as deep as broad, widening ventrally, its lower border 
at an angle of about 45 degrees to the horizontal ; exposed portion of sub-operculum 
almost triangular, the posterior border nearly vertical, the ventral border nearly 
horizontal. Least (diagonal) length of cheek region 1-5 times eye diameter and equal 
to the latter plus the snout (Figure 35). Dorsal surface of head with two deep supra- 
orbital canals, bridged by an anterior and posterior strut, the latter above hind border 
of pupil. Frontal tips widely separated posteriorly, exposing a pair of triangular 
posterior frontal fontanelles 1:1 mm long (quarter pupil diameter). Pterotic bulla 
small, merely occupying floor of pre-epiotic fossa. 

Posterior border of gill opening fairly evenly rounded, posterior angle probably 
barely covered by opercular series unless fleshy margin to the latter present in life. 
Isthmus tapering evenly to hind border of branchiostegal membrane, the urohyal 
exposed before this but with no ventral bulge. Gillrakers very fine and slender, 
the longest equal to eye diameter and three times length of corresponding gill fila- 


ments ; a series of about 100 very minute serrae on either side of each gillraker but 


none along inner edge of raker ; no gillrakers present on posterior face of 3rd epi- 
branchial. Pseudobranch present, exposed, about two-thirds of eye diameter and 
2:75 times as long as broad, with 22 filaments. Branchial skeleton dissected out and 
stained, tooth plates fused with basibranchials 1-3 and to ceratobranchials 5, 
and independent toothed upper pharyngeal plates 4-5 (see also Nelson 1970: fig. 4h 
and table 1 — based on this specimen). Branchiostegal rays as in Figure 41b. 
Dorsal fin origin nearer to caudal base than to snout tip by 1-5 eye diameters and 


about half pupil diameter before vertical from anal origin ; longest anterior dorsal — 
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Fic. 35. Anchovia clupeoides, from the Tobago specimen described, 132-7 mm S.L. 


ray reaching to tip of last dorsal ray when fin depressed ; base of fin invested by low 
scaly sheath. Pectoral fin tips just reaching beyond pelvic base ; triangular pectoral 
axillary scale just over half length of fin, its lower edge folded outwards to lie over 
dorsal surface at base of ist pectoralray. Pelvic fin base nearer to pectoral base than 
to anal origin by half eye diameter or in vertical distances, 3 mm nearer to pectoral 
base ; apparently no axillary scale present ; final pelvic rays joined to each other by 
a membrane for quarter of their length, and to the body for half of their length ; 
apparently no long median scale between fin bases. Anal fin origin below base of 
third branched dorsal ray ; base of fin equal to body depth ; a scaly sheath investing 
lower two-thirds of finrays. 

Scales : non-caducous, almost twice as deep as broad, at least in anterior scales ; 
unexposed portion with irregular radiating striae not meeting at centre of scale except 
for the most posterior (a poorly defined and very irregular vertical striation) ; exposed 

| portion with a reticulated pattern of striae, posterior border with faint signs of ero- 
sion. Scales on hind part of body have more striae and an increasing tendency to 

reticulation. 

| Colour : upper quarter of body brown, remainder of flanks silvery. Fins hyaline. 

_ Nore. In his key, Schultz (1949 : 38) distinguished his Anchovia nigra of Lake 
Maracaibo from A. clupeoides by its less advanced anal origin, longer cheek, pelvic 
base not so advanced, more slender body, shorter post-orbital, and lower range for 
| ee and anal finrays. Using Schultz’s data and material, and a wider range of 

A. clupeoides specimens, Hildebrand (1964: 155) retained in his key only pelvic 
position and anal and vertebral counts, to which he added a new character, vz. 


| 
t 
| 
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projection of snout beyond mandible tip (by more than half its length in A. migra; 
by half its length in A. clupeoides). 

The present specimen resembles A. migra sensu Hildebrand in the projection of its 
snout (70 per cent beyond tip of mandible) and pelvic position (nearer to pectoral 
base than to anal origin), but its anal finray count of 31 is common to both species ; 
also, it has 41 vertebrae. The differences separating A. migra from A. clupeoides 
probably rest solely on meristic counts. Examination of 15 paratypes of A. nigra 
(35:0-54:9 mm $.L., USNM 121765) shows that the snout projects relatively further 
in the smaller fishes but that enough variation occurs to invalidate Hildebrand’s 
separation on this character. Similarly, the pelvic position (relative to the anal 
origin and pectoral base) seems to vary with size of fish. It seems most likely that 
the fresh and brackish A. migva is merely a form of the marine and widespread 


A. clupeoides. Cervigdn (1969) recorded both species from Lake Maracaibo; his 


A. nigra had fewer anal rays but within the range of A. clupeordes. 

Anchovia clupeotdes is very similar to the Pacific A. vastrvalis (Colombia, Panama, 
El Salvador), the two being separable only on average values for body depth, post- 
orbital length, anal and dorsal finrays, positions of dorsal and anal origins and degree 
to which the maxilla tapers at its tip (Hildebrand 1943). However, syntypical 
specimens of A. vastralis in the British Museum (BMNH 1903.5.15.422-431), although 
rather small (to 46 mm S.L.), show a blunt projection at the posterior angle of the 
sub-operculum and in larger specimens (79°8-83:0 mm S.L., USNM 127568) there is 
the distinct triangular projection found in large specimens of the other two Pacific 
species, A. macrolepidota and A. magdalenae. In the holotype and larger paratypes 
of A. clupeoides migra (95°3, 81:4-97°8 mm S.L., USNM 121761 and 121764, 6) there 
is a Slight but rounded projection at the postero-ventral angle of the sub-operculum. 


21. Anchovia surinamensis (Bleeker, 1866) 
(Figure 36) 


Stolephorus surinamensis Bleeker, 1866, Ned. Tijdschr. Dierk., 3: 178 (Surinam, a fish of 96 mm 
total length); Eigenmann, 1912, Mem. Carneg. Mus., 5: 448 (Bartica Rocks, Guyana, 
2 small fishes 27-37 mm) ; Puyo, 1945, Bull. Soc. Hist. nat. Toulouse, 80 : 103, fig. 2 (French 
Guiana) ; Idem, 1949, Faune del Empire frang., 12, Poiss. Guyane frang. : 155, fig. 78 (French 
Guiana). 

Engrantis surinamensis: Kappler, 1887, Surinam, sein Land, seine Natur . . .: 157 (mention, 
Surinam, misspelt). 

? Anchoviella surinamensis : Fowler, 1931, Proc. Acad. nat. Sci. Philad., 80 : 392 (Icacos Beach, 
Trinidad). 


Anchovia pallida Starks, 1913, Stanf. Univ. Publs., Univ. Sey.: 9, pl. 1 (single specimen, Para, 


Brazil). 

Anchoviella venezuelae Fowler, 1931, Proc. Acad. nat. Sci. Philad., 83: 406, fig. 2 (Catio de 
Guanoco, mouth of Rio San Juan, Venezuela). 

Anchoviella potiana Schultz & Menezes, 1951, J. Wash. Acad. Sci., 41 (7) : 235 (Poti and Parnaiba 


rivers, Brazil). 


Synonymy: the superficial similarity between this species and Cetengraulis 


edentulus led Hildebrand (1943: 156) to assume that Bleeker’s single fish was a. 
specimen of C. edentulus in which the broad branchiostegal membrane had been — 
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broken or overlooked ; the same seems to have been assumed (Hildebrand 1964 : 247) 
for the Guianas specimens of Eigenmann (1912) and Puyo (1945, 1949). Bleeker’s 
type has now been re-examined and it is clearly a member of Anchovia as understood 
here. It is one of the commonest anchovies found in freshwaters in the Guianas. 
Had Hildebrand seen the Bleeker specimen he would have realized its great similarity 
to Anchowia pallida Starks and Anchoviella venezuelae Fowler. Measurements of 
specimens of these, and of Anchoviella potrana Schultz & Menezes, show that they are 
all A. suvinamensis, differences in gillraker counts being accounted for by a pro- 
gressive increase with size of fish. This is discussed below (Note, Table 4 and Figure 
38). Engraulis surinamensis of Gtinther (1868 : 393) is based on a specimen of 
Anchoa (BMNH 1849.11.8.75, Capin river, Brazil). 


SPECIMENS. 


a. 1 fish, 78-5 mm S.L., Surinam, HOLOTYPE, RMNH 7072. 
b. 9 fishes, 88-6-124-2 mm S.L., and ca Ioo fishes, 27:2-69°5 mm S.L., Brokopondo, Surinam, 
6: 1965, RMNH 2624 8. 

c. 4 fishes, 73-2 and 97-:2-103:6 mm S.L., Suriname river near Brokopondo, pools in dry river bed, 

3: 6: 1964, seined, coll. M. Boeseman, coll. no. 207, RMNH 26249. 

1 fish, 93:0 mm S.L., Suriname river near Balling, 19 : 3 : 1965, coll. G. F. Mees, RMNH 26250. 

e. 2 fishes, 95:3-95'5 mm S.L., Suriname river near Brokopondo, 12 : 5 : 1964, coll. M. Boeseman, 
coll. no. 185, RMNH 26251. 

f. 1 fish, 86-2 mm S.L., Dardanawa ponds, Guyana, 9: 12:1957, coll. R. Lowe (McConnell), 
BMNH 1971.6.21.5. 


& 


g. 1 fish, 87-2mmS.L., Suriname river near Jodensavanne, I : 7 : 1947, coll. D. C. Geijskes, RMNH 
18386. 

h. 1 fish, 87-6mm S.L., Suriname river at Brokopondo, 20: 3: 1965, coll. G. F. Mees, RMNH 
26252. 


i. 5 fishes, 50°5—73°2 mm and 94-3—121'7 mm S.L., Suriname river near Brokopondo, 20 : 3 : 1965, 
coll. G. F. Mees, RMNH 26253. 

j. 79 fishes, 22:7-39°8 and 46-3-64:-9 mm S.L., Suriname river at Brokopondo, 2 : 6: 1965, coll. 
G. F. Mees, RMNH 26254. 

k. 3 fishes, 74:9-95:6 mm S.L., Suriname river near Brokopondo, 2:9: 1964, coll. M. Boeseman, 
coll. no. 275, RMNH 26255. 

I. 5 fishes, 81-3-92-2 mm S.L., Taproepa Creek, just N. of Brokopondo, 22 : 12: 1963, coll. M. 
Boesemann, coll. no. 31, RMNH 26256. 

m. 17 fishes, 29:5-46:0 mm S.L., outlet of Marowijne river near Galibi, Surinam, 1 : 6: 1966, coll. 
W. Vervoort, RMNH 26257. 

nm. 1 fish, 54:°8mm S.L., Suriname river at Balling, 19 : 3 : 1965, coll. G. F. Mees, RMNH 25064. 

o. i fish, 73°>6mm S.L., Surinam, coll. H. H. Dieperink, RMNH 16181. 

p. 8 fishes, 35:0-71:5 mm S.L., Suriname river, 10 miles above mouth, 11:2: 1954, coll. H. W. 
Lijding, RMNH 21466. 

g. 14 fishes, 22-6-29:4 mm S.L., Suriname river near Brokopondo, 25-26 : 4: 1964, coll. no. 176, 


RMNH 26258. 
vy. 1% fish, 28-0 mm S.L., Suriname river near Afobaka, 9: 8 : 1965, coll. G. F. Mees, RMNH 262 59. 
Ss. 4 fishes, 25:1-25:7 mm S.L., Suriname river near Hermandorp (Brokopondo), 1 : 6 : 1964, seined 


from pools in river bed, coll. M. Boeseman, coll. no. 201, RMNH 26260. 

t. 2 fishes, 23:5-23°6mm S.L., Snellius Sta. No. C18, 6°13’3” N : 55°50’0” W, 25-26: 4: 1966, 
Agassiz trawl at 29 m, RMNH 26261. 

u. 2 fishes, 27-8-30-4mm S.L., tributary creek of Marowijne river between Mopikondre and 
Bigiston, 17 : 6 : 1966, by poison, coll. W. Vervoort, RMNH 26262. 

v. 2 fishes, 62-0-78-6 mm S.L., Saramacca river mouth north of Boskamp (small tidal mangrove 

_ creek emptying at low tide), 23 : 6 : 1966, poison, coll. H. Nijssen, coll. no. HN 33, ZMA 110.513. 

w. 16 fishes, 38-2-44:8 mm S.L., mouth of Marowijne river near Galibi, 5°45’ N : 54°00’ W, 1-2 : 6: 
1966, coll. H. Nijssen, coll. no. HN 22, ZMA 110.514. 

‘-*, 11 fishes, 25-2-37-1 and 72-9 mm S.L., Oyapoc river, St. Georges, French Guiana, coll. C. Ternetz, 
BMNH 1926.3.2.4-13. 
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Fic. 36. <Anchovia surinamensis (Bleeker). Surinam specimen from batch b, 115-2 mm S.L. 
Drawn by Annabel Milne. 


y. 1 fish, 79°83 mm S.L., Dardanawa ponds, Rupununi river drainage, 9: 12 : 1957, coll. R. Lowe 


(McConnell), BMNH 1963.4.18.35. 
z. I fish, 35-°83mmS.L., Bartica, Guyana, coll. Shideler, 1908, FMNH 53931. 
’. II fishes, 72:5 and 24:1-37:3 mm S.L., Oyapoc river, St. Georges, French Guiana, coll. Ternetz, 


BMNH 1926.3.2.4-3. 
b’. 1 fish, 94-8 mm S.L., Capin river, BMNH 1849.11.8.75 (gill-arches stained with alizarin). 
’, 1 fish, 61-3 mm S.L., Calamary Sta. 950, Carenage Bay, Chaguaramas, Trinidad, 7: 2: 1970, 


coll. A. C. Jones (TABL Coll.). 


DESCRIPTION. Based on 20 fishes, 78:5-124:2 mm S.L., comprising the larger 
Surinam and Guyana specimens listed in a-7 above (including the HoLoTyPE of 
Stolephorus surinamensis). 

Br.St. (10) 11-12 (43), D imi 10-12, P 1 11-13, V1 6, Ain 22 (fay 2an6 
25 (3), 8-T. 47 (£1), 51 (2), 52 (1), 53 (5), 54 (1), 55 (2), 56 (2), 57 (2), 58 (0 
60 (2), 61 (0), 62 (1), scales in lateral series 31-36 (2 fishes). 

In percentages of standard length: body depth 27-1-31-9 (33:6), head length 
26:1-29°6 (31-2); snout length 4:0-5-9, eye diameter 6-0-7:2, length of cheek 
10:I-12:4, length of upper jaw 19:8-23:2, length of lower jaw 16-7-20-2 ; length of 
pectoral fin 17-6-20-7, length of pelvic fin 9:3-10-9, length of anal fin base 27-3-30°4 ; 
pre-dorsal distance 49:4-54:6, pre-pelvic distance 43-6-49°I (51-0), pre-anal distance 
(58-3) 61:0-67°0 (69:2). | 

Body fairly strongly compressed, its width 2-:7-3-2 times in its depth, the latter 
usually slightly less than head length ; snout to occiput about 1-75 times in usual 
head measurement ; belly acutely rounded, with a single (pelvic) scute. Maxilla 
broadening posteriorly, its tip truncate, failing to reach lower jaw articulation by 
about one-third eye diameter (Figure 37) ; entire lower edge of maxilla with very 
fine denticulations (barely apparent macroscopically) ; pre-maxillae also with very 
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faint denticulations ; Ist (anterior) supra-maxilla slender, about one eye diameter 
in length and eight to nine times as long as deep, 2nd (posterior) supra-maxilla rounded 
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Fic. 37. Anchovia surinamensis. a. Detail of head showing shape of upper jaw and 


Opercular series. 6. Dorsal view of head showing posterior frontal fontanelles (black). 
Surinam specimen, 112-1 mm S.L., from batch b. 
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and slightly expanded posteriorly, a little over half depth of maxilla at this point. 
Lower jaw slender, its greatest depth about 5-5 times in its length; fine denticula- 
tions present along edge except for short diastema below vertical from anterior eye 
border ; vertical from dentary symphysis equidistant or a little nearer to eye than to 
snout tip. A narrow patch of fine denticulations on basihyal and basibranchial 
plates, a few small teeth on postero-lateral processes of vomer, a few small scattered 
teeth on palatines, extending onto ecto-pterygoid. 

Operculum fairly narrow, about four times as deep as broad, narrowing ventrally, 
its lower margin at an angle of about 60 degrees to the horizontal ; exposed portion 
of sub-operculum without triangular projection, fairly evenly rounded. Least 
(diagonal) length of cheek equal to or a little less than eye plus snout. Dorsal surface 
of head with two deep supra-orbital canals, bridged by an anterior and posterior 
strut, the latter above hind border of pupil. Frontal tips separated posteriorly 
(Figure 37b), exposing a pair of narrow fontanelles (1-5 mm long, 0-4 mm wide). 
Pterotic bulla small, merely occupying floor of pre-epiotic fossa. 

Posterior border of gill opening fairly evenly rounded, posterior angle not com- 
pletely covered by opercular series, the tips of the gill filaments just visible in most 
specimens. Isthmus tapering evenly to hind border of branchiostegal membrane, 
the urohyal exposed before this but not bulging ventrally. Gillrakers fine and slender, 
the longest a little under eye diameter in smaller fishes, equal or greater than eye in 
large fishes, and 2-5 times length of longest gill filaments ; a series of about 50 slender 
serrae on either face of each gillraker but none along the inner edge of raker ; no 
gillrakers present on posterior face of 3rd epibranchial. Pseudobranch present, 
covered by thin layer of skin, its length about half eye diameter, with about 20 fila- 
ments. 

Dorsal fin origin nearer to caudal base than to snout tip by 0-75-1-33 eye dia- 
meters, its longest ray reaching I-0-1°3 eye diameters beyond tip of last ray when fin 
depressed ; base of fin invested by low scaly sheath. Pectoral fin tips just reaching 
to base of pelvic fins ; axillary scale present, a little over half length of fin, its lower 
edge folded abruptly outwards to lie over base of Ist finray. Pelvic fin base slightly 
nearer to pectoral base than to anal origin or equidistant ; axillary scale present, 
about half length of fin ; final pelvic rays joined to each other by a membrane along 
their entire length, and to the body for three-quarters of their entire length ; two 
elongate scales between pelvic bases. Anal fin origin below base of last dorsal ray ; 
base of fin about equal to body depth ; a low scaly sheath investing lower two-thirds 
of finrays. 


Scales : non-caducous, deeper than broad anteriorly but approximately hexagonal | 


posteriorly ; unexposed portion with irregular radiating striae which tend increasingly 
to meet at the centre of the scale and to become W-shaped in the more posterior 
scales ; exposed portion of scale with a series of vertical striae becoming increasingly 
reticulated in posterior scales. Posterior margin of scale slightly irregular. 


Colour: upper quarter of body light brown, a faint suggestion of a silvery mid- 
lateral stripe 1-5 eye diameters in width, below which the body brown but reflecting | 


silver. Fins hyaline except for dark hind edge to caudal in some specimens. A 
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Number of gillrakers 
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Fic. 38. Anchovia surinamensis. Increase in numbers of gillrakers on lower part of 
ist arch with size of fish. Specimens from batches a-J, p and v (see list of material). 
A Stolephorus surinamensis, holotype 
O Anchoviella venezuelae, paratype 
+ Anchoviella potiana, paratypes 


peppering of dark chromatophores on dorsal surface of snout, along upper edge of gill 
opening, just behind pseudobranch and in the larger fishes along upper edge of silvery 
stripe. : 

Note. Table 4 shows a comparison between the Guianas specimens of A. surina- 
mensis measured here (including the type of Stolephorus surinamensis) and material — 
or descriptions of Anchovia pallida, Anchoviella venezuelae and Anchoviella potiana. 
No significant differences occur and the discrepancy in gillraker counts is clearly 
related to a general increase in larger fishes (Figure 38). The range of Anchovia 
surinamensis thus extends from the Rio San Juan in Venezuela, to Trinidad, the 
Guianas and southwards to the Poti and Parnaiba rivers in Brazil. The material 
listed here is from freshwater. Puyo (1949) noted that in French Guiana these 
fishes were found in estuaries but would ascend 10-12 km up rivers; in February, 
during the rains, they were particularly abundant. 
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CETENGRAULIS Ginther, 1868 


Cetengraulis Giinther, 1868, Cat. Fish. Brit. Mus., 7: 383 (Type: Engraulis edentulus Cuvier, 
designated by Jordan & Evermann, 1896, Bull. U.S. natn. Mus., 47 (1) : 450). 


Giinther (1868) and subsequent authors distinguished this genus from Anchoa, 
Anchoviella and Anchovia by the very broadly united branchiostegal membrane. As 
noted by Hildebrand (1943, 1964), if the membrane is cut or damaged it immediately 
collapses and appears to be no larger than in related genera. Unfortunately, 
Hildebrand (loc. cit.) wrongly assumed this to have been the case in Bleeker’s type of 
Stolephorus surinamensis (a true species of Anchovia — see p. 100) and, by implication, 
in the single known specimen of Engraulis juruensis Boulenger (fairly closely allied 
to species of Engraulis —see p. 89). Members of Cetengraulis are better identified 
by the very long branchiostegal rays that support the large membrane (Figure 41). 
In addition, the number of branchiostegal rays is much lower than in other New 
World anchovies (8; cf. 9 in Anchoviella balboae, 10-15 in other species — see Nelson 
1970: table 2). A further peculiarity of Cetengraulis is that the gillrakers are re- 
curved at their bases to produce a short inner arm supporting a membrane (see 
Description and Figure 40). This feature appears to be unique within the Engrauli- 
dae; in Engraulis juruensts there is a similar membrane or flange but it is not sup- 
ported by the gillraker bases. Nelson (1970 : 17) stated that all American engraulids 
except Cetengraulis have toothplates fused with the 1st epibranchials ; however, 
such toothplates are present in the material examined here (Figure 40) except for an 
alizarin-stained specimen, possibly that figured by Nelson. Finally, large epi- 
branchial organs are present in Cetengraulis and are probably better developed than 
in any other engraulid genus; Nelson (1967a: table 1) found small epibranchial 
organs in Anchovia macrolepidota and Engraulis mordax but none at all in representa- 
tives of eight other genera. 

The genus Cetengraulis contains two species, C. edentulus of the Caribbean and 
Atlantic shores of Central and South America, and C. mysticetus (Gtnther) of the 
Pacific shores. The latter differs from C. edentulus in having a larger head, post- 
orbital length and cheek, a more slender body and slightly more anal rays (Hilde- 
brand 1943). 


22. Cetengraulis edentulus (Cuvier, 1829) 
(Figure 39) 


[Havengus minor Sloane, 1725, Voy. to Jamaica, 2: 282, pl. 250, fig. 2 (1) —- Jamaica.] 


| Engraulis edentulus Cuvier, 1829, Régne Animal, 2nd ed., 2 : 323 (Jamaica, on Sloane’s Harengus 


minor). 

Cetengraulis edentulus: Fowler, 1931, Proc. Acad. nat. Sci. Philad., 80: 393 (Trinidad) ; 
Boeseman, 1956, Zool. Meded. Leiden, 34 (2): 185 (Suriname river, batch e below) ; Silva, 

_ 1967, Boln. Centr. Invest. Pesq. Venezuela, Ser. Biol., 1 (9) : 351, 365 (Gulf of Paria and other 
E. Venezuelan localities ; meristic characters) ; Gines & Cervigén, 1968, Mems Soc. Ciene. 
nat. La Salle, 28 (79) : 31, 40 (Guianas coasts). 

Engraulis brevis Poey, 1866, Repert. Fisico-Nat. Cuba, 1: 379 (Cuba). 

Stolephorus vobertsi Jordan & Rutter, 1897, Proc. Acad. nat. Sci. Philad., 49:95 (Jamaica). 

Stolephorus gilberti Evermann & Marsh, 1900, Rep. U.S. Comm. Fish. : 352 (Puerto Rico). 
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Stolephorus garmani Evermann & Marsh, 1900, Rep. U.S. Comm. Fish. : 352 (Puerto Rico). 
? Stolephorus manjuba Miranda-Ribeiro, 1908, Kosmos, Rio de Janeivo, February: 5 (Rio de 


Janeiro; descr. inadequate). 
Stolephorus surinamensis: Lowe (McConnell), 1962, J. Linn. Soc. Lond. (Zool.), 44 (301) : 693 
(Guyana coast, specimens in batches 6 and ¢ below); Idem, 1962, Bull. Fish. Div. Dept. 


Agric. Georgetown, No. 4: 26 (Guyana coast). 


Synonymy: Sloane (1725: 282) stated that ‘I could not find any difference 
between this Sprat [1.e. Havengus minor] and that of England...’ but his figure 
(reproduced in Whitehead 1967a: pl. I1a) is unmistakably Cetengraulis edentulus. 
Cuvier (1829 : 323), basing Engraulis edentulus on Sloane, must have seen specimens 
also since he noted the edentulous jaws (not mentioned by Sloane) ; a putative neo- 
type, MNHN 899, has been chosen from amongst the Paris material (Whitehead, 


loc. cit.). The lectotype of Engraulis brevis Poey is at Harvard (MCZ 24206) ; a — 


paralectotype in Berlin (ZMB 5962), which was sent there with a list of specimens 
dated 4 November 1865, has been examined and is clearly Cetengraulis edentulus. 
The identity of Stolebhorus robertst 1s accepted from Hildebrand (1964: 247), 
who placed S. manjuba amongst the doubtful synonyms. The holotypes of Sfole- 
phorus gilberti and S. garmani have been examined (88-6 and 90-0 mm S.L., USNM 
49359 and 49360) ; it is remarkable that they could be distinguished from each 


other ! 


SPECIMENS. 

a. I fish, 127-9 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.7. 

b. 3 fishes, 101-5 and 111:2-112-4mm S.L., Cape St Mary Sta. 775, 7°13’ N: 57°57’ W, 13-14 
fathoms, 20: 8: 1958, coll. R. Lowe (McConnell), BMNH 1961.8.31.64—66. 

c. I fish, 107-4 mm S.L., Georgetown, Guyana (either Chinese seine or from Bourda market), coll. 
R. Lowe (McConnell), 28 : 7: 1958, BMNH 1971.6.21.3. 

d. 2 fishes, 104:1-106:8 mm S.L., Surinam, coll. Z. Salverda, RMNH 24785. 

e. 2 fishes, 105-9—-110-4 mm S.L., ‘Suriname bij lichtschip Suriname riv. 5—8 mijl Oost’, coll. H. W. 
Lijding, 13 : 7: 1953, RMNH 21471. 

jf. 4 fishes, 106-8-113-6 mm S.L., Calamar Sta. 714, Surinam, off Corantijn river, 6°15’ N : 56°45’ W, 
26 : 3: 1969, coll. L. J. K. Kleijn, ZMA. 

g. 2 fishes, 116-5—120-:2 mm S.L., off Surinam coast, 28: 4:1971 coll. P. Staffeleu, RMNH 26307. 


DESCRIPTION. Based on the 13 specimens in batches a—f above, 101-5-127-9 mm 
S.L., Trinidad, Guyana, Surinam. 


Br.St. 8, Di (12) 13 (14), Pi 14-15 (16), V16, Ai 21-23, er. (45) 47-53. 


In percentages of standard length: body depth 29:5-32-1, head length (30:2) 


32:0-34:2 ; snout length 4:3-6-0, eye diameter (6-9 — largest fish) 7-6-8-8, length of 


upper jaw (22-2) 23:3-24°5, length of lower jaw (17-9) 18-4-20-0, length of cheek | 


I1-7-12-6 ; pectoral fin length 15-2-16-0, pelvic fin length 7-2-8:o0, length of anal fin 
base (20°5) 23:3-26°8; pre-dorsal distance (52-4) 54:1-56°3 (58-4), pre-pelvic 
distance 49:0-54°4, pre-anal distance (64:6, 65:1) 67-6-69:9. 

Body fairly compressed, its width 2-50-2-75 times in its depth, the latter a little 
less than head length (except in largest specimen) ; snout to occiput about equal to 
length of lower jaw or 1:66-1-75 times in normal head measurement ; belly acutely 


rounded, with a single (pelvic) scute. Snout about two-thirds of eye diameter ; eye 
completely covered by adipose tissue. Maxilla curved slightly upwards in posterior _ 
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Fic. 39. Cetengraulis edentulus (Cuvier). From Hildebrand 1964. 


quarter of its length, the tip rounded, projecting slightly beyond tip of 2nd supra- 
maxilla, failing to reach articulation of lower jaw by one-third pupil diameter ; 
lower edge of maxilla with fine denticulations, becoming more distinct posteriorly ; 
pre-maxillae edentulous; Ist (anterior) supra-maxilla tapering anteriorly, about 
three-quarters eye diameter, virtually hidden by infra-orbital series ; 2nd (posterior) 
supra-maxilla with slender anterior arm, posterior part expanded, just over half eye 
diameter in length, its depth quarter of length and equal to depth of maxilla at this 
point. Lower jaw slender, its depth 5:5 times in its length; edge of jaw without 
teeth or denticulations ; vertical from dentary symphysis just before anterior eye 
border. No teeth on vomer, palatines or pterygoids ; a prominent oval patch of 
teeth at anterior end of 1st epibranchial (Figure 40) followed by two longer and more 
slender infra-pharyngeal tooth plates. 

Operculum fairly broad, its breath 2-33 times in its height, its lower margin at an 
angle of about 60 degrees to the horizontal ; exposed portion of sub-operculum evenly 
rounded posteriorly. Least (diagonal) length of cheek about equal to snout plus 
eye. Dorsal surface of head with two deep supra-orbital canals bridged by two bony 
struts, the posterior strut above posterior pupil margin. Frontal tips narrowly 
separated posteriorly, the space between completely occupied by the anterior exten- 
sion of the supra-occipital, the posterior frontal fontanelles being totally occluded. 
Pterotic bulla very small, occupying small part of floor of pre-epiotic fossa. 

Posterior border of gill opening evenly rounded, fully covered by opercular series. 


- Isthmus tapering evenly anteriorly, covered by scales as far as exposed portion of 
_urohyal. Branchiostegal membrane broad, the two sides united medially as far as a 
| point one-third eye diameter short of lower jaw articulation ; branchiostegal rays 
_ long and slender, the longest (3rd, 4th, 5th) about equal to snout plus eye or about 
| 2-66 times in head length. Gillrakers fine, slender, the longest a little more than 
_ eye diameter ; a series of about 150-200 setae on either side of each raker but none 
_ down inner edge (Figure 40) ; rakers of first three arches recurved at their bases to 


produce a short inner arm covered by a membrane, the whole forming a channel 
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Fic. 40. Gillrakers in Cetengraulis edentulus. 
Inner face of ist gill arch (left) to show membrane behind recurved arms of 


a. 
gillrakers. inf.1, 1st infra-pharyngobranchial. ep.tp., toothplate fused to epi- 
branchial. memb., membrane. Specimen from batch a of material studied. 
Individual gillraker from about mid-point of epibranchial. 

c. Portion of gillraker showing double series of fine setae on either side of inner edge. 
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Fig. 41. Branchiostegal rays in a. Cetengraulis edentulus (105-9 mm S.L. RMNH 21471) 
and 6. Anchovia clupeoides (132-7 mm S.L., BMNH 1931.12.5.153). 


_along both upper and lower parts of gill-arches (Figure 40) ; the short inner arms of 
fourth arch not recurved but directed posteriorly, with no channel formed ; gill- 
rakers absent on posterior face of 3rd epibranchial. Gill filaments about half length 

_of corresponding gillrakers but becoming progressively shorter towards angle of arch ; 

_those of outer hemibranch about half length of inner hemibranch filaments. Pseudo- 
branch present, exposed, in length nearly 1-5 eye diameters, with 30-35 filaments. 

_Epibranchial organs present, large. 

Dorsal fin origin nearer to caudal base than to snout by 0-75-1-0 eye diameter ; 
bases of finrays invested in high sheath of scales ; tip of longest ray not reaching tip 
of final ray when fin depressed. Pectoral fin tips failing to reach pelvic base by half 
eye diameter ; first unbranched ray broad, forming an expanded horizontal plate ; 
axillary scale present, three-quarters length of fin, its lower edge folded outwards to 

cover upper surface of 1st unbranched finray when fin depressed ; proximal half 
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of fin covered by scales. Pelvic fin base 0-5-0-75 eye diameter before vertical from 
dorsal origin and about equidistant between pectoral base and anal origin; axillary 
scale present, almost length of fin, and a tongue of elongate scales between the fins 
reaching almost to their tips ; final pelvic rays joined to each other and to the body 
by a membrane for about half their length. Anal fin origin 1-75-2-5 times as near 
to pelvic base as to caudal base ; base of fin about equal to upper jaw; base of 
finrays invested in scaly sheath concealing lower half of rays. 

Scales : non-caducous, deeper than broad, with prominent ‘shoulders’ anteriorly ; 
unexposed portion with a single irregular vertical striation (often missing) preceded 
by numerous radiating striae which join at random near the centre of the scale ; 
exposed portion of scale with an irregular reticulation of striae; hind margin of 
scale faintly eroded. Alar scales present. 

Colour : upper quarter to third of body brown, remainder of flanks silvery, but in 
some specimens a faint light stripe half eye diameter runs through the brown upper 
part of body. Fins hyaline except for faint dark margin to caudal in some. A 
peppering of melanophores on inside of gill cover and on the hyoid bars. 

Note. In comparison with Cetengraulis mysticetus, the principal bait fish in the 
Eastern Pacific tuna fishery, rather less is known of the biology of C. edentulus, but 
recent work by Simpson* suggests that the two species are probably very similar, 
at least in early development. Silva (1967) made a detailed comparison of meristic 
characters between populations of C. edentulus from localities in Eastern Venezuela 
and showed that his Gulf of Paria specimens stood out from the rest, particularly in 
numbers of anal finrays and gillrakers (more in each case). The present rather small 
sample resembles Silva’s Gulf of Paria material. 


ANCHOA Jordan & Evermann, 1927 


Anchoa Jordan & Evermann, 1927, Proc. Calif. Acad. Sci., 4 (16): 501 (Type: Engraulis | 


compressus Girard, 1858). 


This large engraulid genus, with 36 species recognized by Hildebrand (1943), is 


seriously in need of revision. A valuable start was made by Cervigoén (1969) in his | 


review of the Venezuelan species. Amnchoa is separated from Anchoviella chiefly by 
the long maxilla with its pointed tip. There are, however, two fairly distinct groups 
of species with pointed maxillae, the first including the majority of Anchoa species, 
the second comprising A. nasus, A. lyolepis, A. filifera, A. duodecim, A. naso and 
A. nasuta (but not A. ischana, which otherwise resembles members of this group). 
Anchoa arenicola has the anal origin rather far back but seems to be a member Of 
Group. Anchoa clarki, on the other hand, is difficult to place and appears to bridge 
the two groups. 
Group r (most species of Anchoa) 
a. Pseudobranch short, less than eye diameter, not extending beyond hyo- 
mandibular facet (but long in A. clarki and A. marint) 
6b. Anal origin before vertical from base of penultimate dorsal ray (but below last | 
dorsal ray in A. avenicola ; just behind last dorsal ray in A. clarkt) 
* Simpson, J.G. 1965. Ser. Recurs. Expl. Pesq. Venezuela, 1 (1): 1-24. 
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c. Posterior frontal fontanelles triangular, retained in all but very large adults 
(e.g. A. spinifer at 150 mm S.L.) 
d. Exposed ventral ‘keel’ of urohyal evenly tapering anteriorly 


Group 2 (nasus, lyolepis, filifera, duodecim, naso, nasuta) 

a. Pseudobranch long, greater than eye diameter, reaching to or beyond hyo- 
mandibular facet 

6. Anal origin under or behind vertical from penultimate dorsal ray 

c. Posterior tips of frontals not widely separated in midline, posterior frontal 
fontanelies almost or completely occluded in adults (at 60-9g0 mm S.L.) 
(Figure 55, inset) 

d. Exposed ventral ‘keel’ of urohyal with a distinct bulge anteriorly (Figure 55) 


As pointed out elsewhere (Whitehead 1970 : 32), members of Group 2 differ from 
those in Group I in features that also distinguish Engraulis from Anchovtiella. If 
Engraults, the only engraulid genus shared by the New World with the Old World, 
can be equated with the stem from which the New World anchovies evolved, then 
members of Group 2 seem to represent the first step towards Anchoa proper, Ancho- 
viella and the more specialized New World genera. There is some justification for 
separating Group I and Group 2 at subgeneric level, but this calls into question the 
whole basis of generic divisions in the New World anchovies. Thus, the differences 
between members of these two groups are far greater than that separating Group I 
from Anchoviella or Group 2 from Engrvaulis (length of maxilla and shape of its tip). 
Is the form of the maxilla of prime significance and are other features secondary? 
For the present, members of Group 2 will be retained in Anchoa.* 

Fight species of Anchoa are here recorded from the Guianas region. Of these, 
A. spinifer is the commonest anchovy in the collections examined, whereas the other 
species seem to be more abundant to the north of the area. From the literature, a 
further six species known to the north or south (or both) of the Guianas may be 
found there when larger collections are made. The following list has been compiled 
from the present material and from Daly (1970 — Florida), Schultz (1949 — Venezuela), 
Cervigén (1966, 1969 — Venezuela), Hildebrand (1943, 1964 —all previous records) 
and, with some reservations, Fowler (1948 — Brazil) and Carvalho (1950a — Brazil). 
Guianas species are shown in bold face. 


A. cayorum (Fowler, 1906) — first Venezuelan record by Cervigén (1969) ; otherwise 
to the north 

A. colonensis Hildebrand, 1943 — Panama, Venezuela; possibly a sibling of A. 
hepsetus (Cervigén, 1969) (see Note, p. 136) 

A. cubana (Poey, 1868) — Florida to Venezuela ; Trinidad, Surinam 

_A. filifera (Fowler, 1915) — Jamaica, Haiti, Puerto Rico, Venezuela; Trinidad to 

French Guiana; Brazil (as A. howell) 

_A. ginsburgi Hildebrand, 1943 — Gulf of Venezuela only 
A. hepsetus (Linnaeus, 1758) — Florida to Venezuela; Trinidad; northeastern 

. Brazil 


es * The problem is further complicated by Trinidad specimens that combine features of Anchoviella, 
| Anchoa and Engraulis (see Addendum, p. 186). 
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A. januaria (Steindachner, 1879) — Lake Maracaibo (A. parva of Schultz, 1949 = A. 
januarta fide Cervigén, 1969) ; Recife, Natal, Rio de Janeiro ; type redescribed by 


Whitehead (1970) 
A. lamprotaenia Hildebrand, 1943 — Florida to Venezuela ; Tobago, the Guianas ; 


northeastern Brazil 

A. lyolepis (Evermann & Marsh, 1902) — Florida (as nasuta of Daly, 1970), Puerto 
Rico, Venezuela ; Tobago, Trinidad to Guianas and northeast coast of Brazil 

A. parva (Meek & Hildebrand, 1923) - Panama, Venezuela, Antilles; Trinidad ; 


Brazil 


A. pectoralis Hildebrand, 1943 — Vigia and southern Brazil 
A. spinifer (Valenciennes, 1848) — Ecuador, Panama, Venezuela ; Guianas region ; 


northeastern Brazil 


A. tricolor (Agassiz, 1829) — not Venezuela fide Cervigén (1969) ; Brazil, Argentine ~ 
A. trinitatis (Fowler, 1915) — Venezuela ; Trinidad 


KEY TO THE GUIANAS SPECIES OF ANCHOA 


Silver triangular projection from hind margin of sub-operculum . A. spinifer (p. 114} 


Hind margin of sub-operculum rounded 
A. Anal origin before vertical from penultimate dorsal ray; pseudobranch 


shorter than eye 
1. Gillrakers 24-30; total anal rays 21-25; silver midlateral stripe 


rather faint 
a. Maxilla tip tapering, a little blunt, just reaching hind 
angle of pre-operculum and almost to gill opening 
(Figure 48a); gillrakers 26-30; pectoral 1 13-14 (15) 
A. cubana (p. 122) 
b. Maxilla tip sharply pointed, not reaching hind angle of 
pre-operculum (Figure 48b); gillrakers 24-27; pectoral 
i II-I2 : , : 3 A. parva (p. 125) 
2. Gillrakers 17-23; silver midlateral stripe distinct 
a. Total anal rays 26-30; gillrakers 18-21 
b. Total anal rays 19-26; gillrakers 17-23 
i. Silver stripe expanded over anal base; anus nearer to 
pelvic tips than to anal origin; gillrakers 14-17 + 
17-21 ; : : A. lamprotaenia (p. 128) 
ii. Silver stripe uniform in width; anus nearer to anal 
origin than to pelvic tips; gillrakers 17-20 + 20-23 
A. hepsetus (p. 133) 


B. Anal origin under or behind vertical from last dorsal ray ; pseudobranch 
longer than eye 
1. First pectoral ray enlarged, filamentous : : A. filifera (p.[140) 
2. First pectoral ray normal, not filamentous . A. lyolepis (p. 144) 


A. trinitatis (p. 121) 


23. Anchoa spinifer (Valenciennes, 1848) 
(Figure 42) 


Engvaulis spinifey Valenciennes, 1848 (September), Hist. Nat. Poiss., 21:39 (Cayenne) ; 


Giinther, 1868, Cat. Fish. Brit. Mus., 7: 394 (Guyana) ; Steindachner, 1879, Sitzb. K. Akad. 
Wiss. Wien, 80: 176 (Guyana, Brazil, Panama); Idem, 1879, Ichthyol. Beitr., No. 8:58 
(repeat) ; Hargreaves, 1904, Fishes of Brit. Guiana: 11 (mention) ; Roth, 1943, Fish life in 


Brit. Guiana: 1 (mention, on Hargreaves). 
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Stolephorus spinifey: Eigenmann, 1912, Mem. Carnegie Mus., 5: 449 (Georgetown, Guyana — 
batch s’ below) ; Puyo, 1936, Bull. Soc. Hist. nat. Toulouse, 70: 65, 163 (French Guiana) ; 
Idem, 1945, 1bid., 80: 105, fig. 3 (French Guiana); Idem, 1949, Faune Emp. frang., 12, 
Poiss. Guyane frang.: 156, fig. 79 (French Guiana) ; Boeseman, 1952, Zool. Meded. Leiden, 
31 (17) : 193 (Suriname river — batch m below). 

Anchoviella (Stolephorus) spinifer : Lowe (McConnell), 1962, J. Linn. Soc. Lond., 44 (301) : 693 
(Guyana) ; Idem, 1962, Bull. Brit. Guiana Fish. Div., No. 4: 26 (Guyana). 

Anchoa spinifer : Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 38, fig. 10 (full range) ; 
Boeseman, 1956, Zool. Meded. Leiden, 34:12 (Suriname river and coast — batch 7 
below) ; Hildebrand, 1964, Fishes W.N. Atlantic, No. I (3) : 167, fig. 27 (Trinidad, Brazil, 
Canal zone, Panama Bay, Ecuador) ; Whitehead, 1967, Bull. Br. Mus. nat. Hist. (Zool.), 
Suppl. 2: 129 (lectotype redescribed) ; Gines & Cervigoén, 1968, Mems Soc. Cienc. nat. La 
Salle, 28 (79) : 30, 40 (Guianas coasts) ; Cervigén, 1969, ibid., 29 (84): 210 (Guyana; also 
Panama, Venezuela, Brazil). 

Anchovia spinifera Gilbert & Starks, 1904, Mem. Calif. Acad. Sci., 4: 45, pl. 8, fig. 15 (Panama 
Bay ; misspelling, followed by subsequent authors). 

Engraulis thrissoides Miller & Troschel, 1849 (March), in Schomburgk, Reisen, 3 : 639 (Cuyuni 
river, Guyana — specimen seen by Eigenmann). 

Anchoa argenteus Schultz, 1949, Proc. U.S. natn. Mus., 99 (No. 3249): 45, fig. 5 (Lake 
Maracaibo) ; Cervigén, 1969, Mems Soc. Cienc. nat. La Salle, 29 (84) : 213 (Lake Maracaibo). 

Anchoa sp.: Bullis & Thompson, 1965, U.S. Fish & Wildl. Serv. Spec. Sci. Rept., No. 510: 22 
(off Venezuela — see batch n’). 


Synonymy: Richard Schomburgk’s Reisen, with the descriptions of Miller & 
Troschel in volume 3, is often cited as 1848. However, the third volume was not 
noticed by the weekly Bérsenblatt fiir den deutsche Buchhandel until March 1849, so 
that the name thrissoides does not have priority over the well-established spinzfer of 
Valenciennes (September 1848 — see above, p. 6). 

On described characters (Schultz 1949 ; Hildebrand 1943, 1964), Anchoa argenteus 
differs from A. spinifer only in its fewer anal rays (iii 29 ;_ cf. ii 33-37) and lack of a 
black edge to the caudal fin. In the holotype (95 mm S.L., USNM 121777) a tri- 
angular posterior projection of the sub-operculum is present (see also Schultz, 1949 : 
fig. 6b). This feature is so characteristic of A. spinifer (Figure 43) that A. argenieus 
seems most likely to be a subspecies of A. sfinifer confined to the fresh and brackish 
waters of Lake Maracaibo. Cervigén (1969) preferred to recognize A. argenteus as a 
distinct species, but the differences that he found are not convincing (anal rays 
32-36, cf. 33-40; gillrakers 17-20, cf. 14-19 ; vertebrae 41, cf. 42-44). Cervigon 
also noted a black margin to the caudal fin in his specimens of A. argenteus. 


SPECIMENS. 


a. 1 fish, 131-4 mm S.L., Cayenne, coll. Poiteau, LECTOTYPE of Engraulis spinifey Val., marked 
by metal tag, MNHN 3754. 

b. 5 fishes, 76-9-100:0 mm S.L., as above, PARALECTOTYPES, MNHN 3754. 

¢. 1 fish, 129-7 mm S.L., Guyana, coll. Schomburgk, HOLOTYPE of Engraulis thrissoides Miller 
& Troschel, ZMB 3886. 

d. 2 fishes, 85-5-152:5 mm S.L., off Georgetown, Guyana, coll. Graham, BMNH 1950.5.15.8-9. 

4 fishes, 95:2-105°6 and 144:°8 mm S.L., Chinese seine and (the largest) Bourda Market, off 

_ Georgetown, Guyana, coll. R. Lowe (McConnell), 28 : 7: 1958, BMNH 1971.6.21.8-11. 

f. 2 fishes, 106-8—112:8 mm S.L., Cape St Mary Sta. 999, Guyana coast, coll. R. Lowe (McConnell), 
BMNH 1971.6.21.6—7. 

g. 8 fishes, 68:2-168-0 mm S.L., Suriname and Coppename mouths, trawled at 10-20 m, 24-29: 
8 : 1964, RMNH 26263. 
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2 fishes, 67°3-158:5 mm S.L., Coquette Sta. 1, 30 miles east of lightship Surinam River, trawled 
at 13 m, 29: 6: 1966, coll. W. Vervoort, RMNH 26264. 

8 fishes, 58:3-102°5 and 147:-4mm S.L., mouth of Coppename river near Eissina Bank, 
23:6: 1966, coll. W. Vervoort, RMNH 26265. 

3 fishes, 93:7-113:0 mm S.L., near lightship Suvinam River, 5-8 miles east, 13 : 7 : 1953, coll. 
H. W. Lijding, RMNH 21470. 

I fish, 142°5 mm S.L., Coquette Sta. 3, 20 miles east of lightship Suvinam River, trawled at 
I2°5-17 m, 29: 6: 1966, coll. W. Vervoort, RMNH 26266. 

1 fish, 157-4 mm S.L., Luwymes Sta. M 81, Surinam, 10: 4: 1969, Agassiz trawl, RMNH 26267. 
2 fishes, 90:0 and 154:4 mm S.L., Surinam, coll. H. H. Dieperink, RMNH 16182. 

1 fish, 154:1 mm S.L., Paramaribo, Suriname river, August 1944, coll. D. C. Geijskes (No. 164), 
RMNH 18103. 

2 fishes, 102°8 and 147:7 mm S.L., Surinam, coll. Z. Salverda, 27 : 6: 1962, RMNH 24784. 

2 fishes, 108-7 and 138-7mm S.L., mouths of Coppename and Saramacca rivers, 22-24: 6: 
1966, RMNH 26268. 

4 fishes, 77:3-116°3 mm S.L., Suriname river near Paramaribo, ‘Beekhuizen Steiger’ from prawn 
fisherman, coll. W. Vervoort, 31 : 3 : 1966, RMNH 26269. 


4 fishes, 29:I-29°8 and 58-2-61-7 mm S.L., outlet of Nickerie river (bought at Nickerie fish 


market), Surinam, September 1953, coll. D. C. Geijskes, RMNH 26277. 

I fish, 78-2 mm S.L., Coppename Point, Surinam, coll. R. Wirtz, 25: 10: 1949, RMNH 26271. 
30 fishes, 22:3-41°8 mm S.L., Matapica beach near outlet of Matapica canal, 4: 7 : 1966, coll. 
W. Vervoort, RMNH 26273. 

1 fish, 39:7 mm S.L., Snellius Sta. B17, 06°17°5’ N : 55°33°8’ W, Agassiz trawl at 32 m, 25:4: 
1966, coll. W. Vervoort, RMNH 26274. 

1 fish, 50:2mm S.L., Snellius Sta. At4, 06°14-:2’ N: 55°19:2’ W, Agassiz trawl at 19-21 m, 
23%: A 1900) COM NN. ‘Vervoort, RMNH 26278. 

I fish, 34-5 mm S.L., Coquette Sta. 5, 22 miles east of lightship Suvinam River, trawled at 12-5- 
17m, 29: 6: 1966, coll. W. Vervoort, RMNH 26275. 

2 fishes, 70-2—79:4 mm S.L., Coquette Sta. 4, 15 miles east of lightship Suvinam River, trawled 
at 12°5-17 m, 29: 6: 1966, coll. W. Vervoort, RMNH 26276. 

14 fishes, 37-7-86°3 mm S.L., Luymes Sta. L75, 06°06-14’ N : 54°18-78’ W, Agassiz trawl at 
I2m, 2:4: 1969, O.C.P.S. 2, RMNH 26270. 

1 fish, 55-9 mm S.L., Lwymes Sta. M81, 05°59°4’ N : 54°04:4’ W, Agassiz trawl at 8m, 10:4: 
1969, O.C.P.S. 2, RMNH 26279. 

2 fishes, 42-I-43°6 mm S.L., Luymes Sta. M82, 06°09-4’ N : 54°02-8’ W, Agassiz trawl, 10:4: 
1969, O.C.P.S. 2, RMNH 26280. 

33 fishes, 18-7—26-2 mm S.L., outlet of Suriname river near Resolutie, Surinam, 22 : 12 : 1942, 
coll. D. C. Geijskes, RMNH 18387. 

1 fish, 55:2 mm S.L., Suriname river 10 miles above mouth, Surinam, 11 : 2: 1954, coll. H. W. 
Lijding, RMNH.21492. 

Q fishes, 29-2—36°1 and 55:2—-70.1 mm S.L., coast near mouth of Nickerie river, 16: 9 : 1953, 
coll. D. C. Geijskes, RMNH 20460. 

4 fishes, 42°7-54°5 mm S.L., Suriname river near Resolutie, Surinam, 22 : 12 : 1942, coli. D. C. 
Geijskes, RMNH 18384. 

6 fishes, 60-2—-150:7 mm S.L., mouth of Coppename river north of Boskamp, fish trap at low 
tide; 22: 6: 1966; coll, TL. Nijssen, ZMA 110.516. 

1 fish, 143-6 mm S.L., UNDP/FAO Caribb. Fish Devel. Proj. Calamar Sta. ?, 06°15’ N : 55°45 W, 
off mouth of Coppename river, Surinam, 7-12 fathoms, 7-10: 9: 1968, coll. L. J. K. Klein, 
ZMA 110.517. 

1 fish, 125-7 mm S.L., as above, Calamar Sta. 665, 08°45’ N : 59°15’ W, off Morawhanna, Guyana, 
12 fathoms, 22-23 : 1: 1969, coll. L. J. K. Klein, ZMA 110.518. 

1 fish, 99-5 mm S.L., as above, Calamar Sta. 552, 06°15’ N : 54°45’ W, of mouth of Suriname 
river, 10-12 fathoms, 9: 9: 1968, coll. L. J. K. Klein, ZMA 110.5109. 

1 fish, 93:5 mm S.L., as above, Calamar Sta. 714, 06°15’ N : 56° 45’ W, off mouth of Corantijn 
river, Surinam, 11—-11-°5 fathoms, 26: 3 : 1969, coll. L. J. K. Klein, ZMA 110.520. 

31 fishes, 22:3- 34° 5mm S.L., coast near Matapica canal, Commewijne District, Surinam, 
05°58’ N: 54°50’ W, 5:8: 1966, coll. H. Nijssen, ZMA 110.521. 

I fish, 122-6 mm S.L., Georgetown, Guyana, coll. Ellis, FMNH 54951. 


. I fish, 131-1 mm S.L., Ovegon Sta. 2210, off Venezuelan coast, 09°39’ N : 60°49’ W, 26:8: 11998. 


trawled at 15 fathoms, FMNH 74390. 


CLUPEOID FISHES OF THE GUIANAS 117 


Fic. 42. Anchoa spinifey (Valenciennes). From Hildebrand 1964. 


n’. 5 fishes, 60-7-107-9mm S.L., Ovegon Sta. 2215, off Venezuela coast, 09°14’ N : 60°26’ W, 
27:8: 1958, trawled at 9-10 fathoms, FMNH 74425. 

o’. 1 fish, 101:2 mm S.L., Oregon Sta. 2055, off Brazil, 02°34’ N : 49°18’ W, 14: 11: 1957, trawled 
at 10 fathoms, FMNH 74449. 

p. 1 fish, 91°7 mm S.L., Ovegon Sta. 2038, off Surinam, 05°46’ N : 53° 00’ W, I1: 11: 1957, trawled 
at 15 fathoms, FMNH 74394. 

gq’. 2 fishes, 98-5—103-0 mm S.L., Ovegon Sta. 2056, off Brazil, 2°32’ N : 49°17’ W, 14: 11: 1957, 
trawled at 10-12 fathoms, FMNH 74418. 

vy’. 1 fish, 82-5 mm S.L., Oregon Sta. 2326, off Surinam, 6°20’ N : 54°20’ W, 15:9: 1958, trawled 
at 14-15 fathoms, FMNH 74392. 

s’. 1 fish, 96-0 mm S.L., Georgetown, Guyana, coll. Eigenmann, 1908, FMNH 53930. 

’. 1 fish, 115-2 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.10. 

4 fishes, 121-9-136°5 mm S.L., N. Amsterdam, Guyana, coll. Matthey, BMNH 1932.11.10.5-8. 

v’. 1 fish, 165-0 mm S.L., Berbice, Guyana, coll. Matthey, BMNH 1933.8.2.7. 

w’. 1 fish, 63-5 mm S.L., as above, BMNH 1933.8.2.5. 

3 fishes, 76-7-117-7 mm S.L., Cape St Mary Sta. 870 and 808, off Guyana, 7°24’ N : 58°11’ W 

and 7°11’ N : 58°o1’ W, coll. R. Lowe (McConnell) BMNH 1961.8.31.61—63. 

y’. 20 fishes, 44:9-160°5 mm S.L., Georgetown and Demerara river, Guyana, coll. R. Lowe (McCon- 
nell), BMNH 1963.4.18.1-11, 12-13, 14-20 (3 jars). 

z. 15 fishes, 47°5-87-4 and 140-8-164:5 mm S.L., off Surinam coast, 27—28: 4: 1971, coll. P. 

Staffeleu, RMNH 26303-4. 


DESCRIPTION. Based on 15 Guyana and Surinam specimens, including the 
LECTOTYPE of EF. spinifer and the HoLotyPe of E. thrissoides, 129-7-168-0 mm 
S.L., taken from batches a-d, e, g-i, k-p listed above. 

Pet (3) 14-15, D iii r2 (f.4), 13 (10), 14 (1), Pi 11 (f.2), 12 (10), 13 (3), Vi 6, 
A ii 33 (f.2), 34 (5), 35 (3), 36 (4), 37 (1), gr. 12 (1), 13 (0), 14 (2), 15 (7), 16 (4), 
17 (1) (gillraker at angle of arch included in counts). ) 

Tn percentages of standard length: body depth 25-3-29°7, head length 24:5-26'5 ; 
snout length 3°2-3°9, eye diameter 4:3-5°3 (negative allometry with S.L.), length of 
upper jaw 23-6-25-4, length of lower jaw 18-6-20-4, length of cheek 11-7--14:3, post- 
orbital distance 17:2-18-7 ; pectoral fin length 16-9-20°8, pelvic fin length 7-1-9°8, 
length of anal base (35-1) 36:6-41°1; pre-dorsal distance 47:0-49°6, pre-pelvic 
distance 40-3-43-4, pre-anal distance (52: 2) 54°5-58°3. 

Body strongly compressed, its width about 2-75 times in its depth, the latter a 
ittle greater than head length ; snout to occiput about equal to cheek or half normal 
head measurement ; belly rounded, with a single (pelvic) scute. Snout 0-75-0-80 of 
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Fic. 43. Anchoa spinifer, detail of head with arrow indicating triangular projection on 
sub-operculum (from a fish 159°5 mm S.L. from batch g of material studied). 


eye diameter; eye fully covered by thin layer of adipose tissue. Maxilla with 
tapering, pointed tip, projecting more than half eye diameter beyond tip of 2nd 
supra-maxillary and projecting just beyond gill cover and well beyond articulation 
of lower jaw; lower edge of maxilla with a single series of slightly curved conical 
teeth, the longest (at midpoint of jaw) up to 0-9 mm in large specimens, tooth length 
decreasing evenly anteriorly and posteriorly ; pre-maxillae similarly toothed ; Ist 
(anterior) supra-maxilla plate-like, slender, a little over one eye diameter, 2nd 
(posterior) supra-maxilla 1-25 eye diameters long, with expanded posterior part 
(about one-third depth of maxilla), slender and tapering anterior shaft, and a middle 
section arched to fit closely over the upper edge of the maxilla, to which it is closely 
bound by tissue. Lower jaw slender, its depth about six times in its length ; edge of 
jaw with teeth similar in size and shape to those of upper jaw ; vertical from dentary 
symphysis a little nearer to anterior eye border than to snout tip. A patch of three 
to seven conical teeth on antero-lateral projections of vomer; rugose teeth on 
palatines and ecto- and endo-pterygoids ; fine denticulations along upper edge ot 
anterior half of hyoid arch; tooth plates covering inner surfaces of first three 
branchial arches (e.g. Figure 44) and in one alizarin-stained specimen (batch ¢, 


129'7 mm S.L.) many small and independent tooth plates are scattered in the mucosa | 
of mouth (toothed areas in all specimens much greater than shown by Nelson | 


1970 : fig. 4b). 

Operculum very narrow, about seven to eight times as long as broad, its lower 
margin at an angie of about 60 degrees to the horizontal ; its posterior margin well 
short of edge of gill opening ; sub-operculum with a characteristic triangular pro- 
jection on posterior margin (Figure 43). Least (diagonal) length of cheek about 15 
times snout plus eye. Dorsal surface of head with two deep supra-orbital canals 


bridged by two bony struts, the posterior above vertical from posterior eye border. | 
Frontal tips widely separated in the midline posteriorly, exposing a pair of triangular | 
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Fic. 44. Anchoa spinifer, anterior end of Ist gill arch (lower arm, left side) showing 
gillraker stumps (g.s.) in front of first gillraker (1st g.v.), and the tooth plate overlying the 
hypo-branchial (h.t.p.) (from a fish 152-5 mm -— batch d of material studied). 


posterior frontal fontanelles 0-25-0-5 pupil diameter. Pterotic bulla small, occupy- 
ing small part of floor of pre-epiotic fossa. 
Posterior border of gill opening evenly rounded, not covered by opercular series. 
Isthmus tapering evenly forward, apparently devoid of scales, the urohyal not 
bulging ventrally. Branchiostegal membrane narrow, the longest branchiostegal 
rays equal to snout length. Gillrakers broad but plate-like, curved upwards, the 
longest about two-thirds eye diameter ; inner edge of rakers with a single series of 
teeth (Figure 44); anterior rakers on both upper and lower parts of arches I-3 
represented by mere stumps (2-6 on lower part of 1st arch) ; gill filaments a little 
longer than corresponding gillrakers, filaments of anterior hemibranch about four- 
fifths length of those of posterior hemibranch. About six to seven short gillrakers 
on posterior face of 3rd epibranchial. Pseudobranch present, about four-fifths eye 
diameter, lower half of filaments (about 20) concealed by thin membrane. 
_ Dorsal fin origin nearer to snout tip than to mid-caudal base by I-0-1°5 eye 
diameters ; bases of finrays invested in low scaly sheath ; fin relatively short-based 
‘and high, tip of longest ray reaching almost two eye diameters beyond base of last 
‘ay when fin depressed. Pectoral fin tips reaching beyond pelvic base; Ist (un- 
branched) finray plate-like but not as broad as in Cetengraults (see p. III) ; axillary 
scale present, about half length of fin, its lower edge folded outwards to cover upper 
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Fic. 45. Gillraker numbers (lower part of Ist arch) in Anchoa spinifer, showing that 


decrease in larger fishes (top) is matched by an increase in numbers of gillraker stumps 
(below). 


surface of first ray ; proximal half of fin covered by sheath of scales. Pelvic fin 
base about 1:5 eye diameters before vertical from dorsal origin, about equidistant 
between pectoral base and anal origin ; axillary scale possibly present in life but in 
its place a triangular wedge of adipose tissue ; final pelvic rays joined to each other 
and to the body by a membrane for almost their entire length ; a sheath of elongate 
scales between bases of fins. Anal origin a little behind vertical from middle of 
dorsal base ; base of fin about 1°5 times head length ; base of finrays invested in 


low scaly sheath. 


Scales: almost wholly shed in most specimens examined ; unexposed portion 


with short radiating striae, those from the anterior margin meeting near the centre 
of the scale; exposed portion with an irregular reticulated pattern of striae; the 
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number of striae increases considerably in posterior scales. Posterior margin of scales 
slightly eroded. 


Colour: upper third of body light brown, flanks silvery ; fins hyaline, but dis- 
tinct black edge to caudal in some. 


Note. Hildebrand (1943 : 5) remarked that Anchoa spinifer is the only anchovy 
recorded from both coasts of Panama, although he was able to examine only a few 
Atlantic specimens. The latter had slightly deeper bodies than in the Pacific 
material, and Hildebrand’s measured specimens from the Pacific differ in this 
respect from those described here (depth 19:2-25-0 per cent of S.L. ; .cf. 25:3-29°7 
per cent in Guianas specimens). The Guianas specimens also have slightly fewer 
gillrakers (I2-17, mode 15 ; cf. 15-18, mode 16). Two specimens, from Guayaquil, 
Ecuador, have been examined (136-8-155:9 mm S.L., USNM 88695). They have 
the triangular projection of the sub-operculum that characterizes A. spinifer and 
there seems little doubt that this species is present off Pacific coasts, possibly 
representing a subspecies. 

In Anchoa spinifer the number of gillrakers tends to decrease in larger fishes and 
there is reason to believe that the anterior rakers are resorbed until a mere basal 
plate remains (Figure 44). As many as seven gillraker stumps may precede the 
first gillraker. Allowing for some variation in the total of gillrakers plus stumps 
(16-19), there is a fairly exact correlation between the two (Figure 45). In the 
majority of specimens the first gillraker was long and the stump preceding it flat, 
but in a few fishes the stump bore a short blade whose tip was faintly yellow, sug- 
gesting necrosis and not mechanical damage. In the largest specimens the remain- 
ing gillrakers are relatively shorter than in smaller fishes. Loss of gillrakers also 
occurs at the anterior end of the upper series and on the succeeding gill arches. Loss 
of gillrakers also occurs in species of Lycengraulis (p. 172) and in Pterengraulis 


(p. 180). 


24. Anchoa trinitatis (Fowler, 1915) 
(Figure 46) 

Anchovia trinitatis Fowler, 1915, Proc. Acad. nat. Sci. Philad.’: 527, fig. 3 (Port-of-Spain, 
Trinidad). 

Anchoviella trinitatis: Fowler, 1931, Proc. Acad. nat. Sci. Philad., 83: 392 (Vessigney, 
Trinidad). 

Anchoa trinitatis: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 96, fig. 40 (Trinidad, 
also Venezuela) ; Idem, 1964, Fishes W.N. Atlantic, No. 1, (3) : 171, fig. 29 (Trinidad, also 
Venezuela) ; Cervigén, 1969, Mems Soc. Cienc. nat. La Salle, 29 (84) : 215, fig. 5 (Venezuela). 
Note. No specimens of Guianas A. ¢trinitatis are in the collections examined. 

The species is known from Venezuela, with Trinidad marking the eastern boundary 

of its range (Hildebrand 1964:172). Cervigdn (1969) described Venezuelan 

material and noted slight differences between Gulf of Venezuela specimens and 
those from Marguerita Is. (slightly higher numbers of anal and pectoral finrays in 

the former, i.e. anal 28-33, cf. 26-30 ; pectoral i 12-13, cf. i 12-14). 
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Fic. 46. Anchoa trinitatis (Fowler). From Hildebrand 1964. 


25. Anchoa cubana (Poey, 1868) 


(Figure 47) 


Engraulis cubanus Poey, 1868, Repert. Fisico-Nat. Cuba, 2: 420 (Cuba); Idem, 1881, in 
Grundlach, An. Soc. esp. Hist. nat., 10 (4) : 344 (Puerto Rico). 

Anchoa cubana: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 76, fig. 31 (Poey 
types, astilbe types; Florida to Louisiana, Cuba, Jamaica, Guatemala, Yucatan) ; Idem, 
1964, Fishes W.N. Atlantic, No. 1 (3) : 188, fig. 37 (repeat) ; Gines & Cervigon, 1968, Mems 
Soc. Cienc. nat. La Salle, 28 (79) : 40 (Guianas coasts) ; Cervigoén, 1969, Mems Soc. Cienc. 
nat. La Salle, 29 (84) : 229, figs. 11, 23 (Surinam, also Florida, Jamaica, Margarita Is.). 

Siolephorus astilbe Jordan & Rutter, 1897, Proc. Acad. nat. Sci. Philad. : 95 (Kingston, Jamaica). 


Synonymy : a paratype of Stolephorus astilbe has been examined (57-0 mm S.L., 
USNM 120409) and it closely resembles the present material in the shape of the 
maxilla tip, fontanelles, urohyal, etc. Its morphometric features lie very slightly 
below those given here as regards body depth, head length, snout length, eye 
diameter, cheek length and length of lower jaw, but the differences are small. 
Hildebrand (1943 : 77) examined two paratypes and was surely right to place this 
species in the synonymy of A. cubana. 


SPECIMENS. 


a. 40 fishes, 39.7-63:5 mm S.L., Calamar Sta. 756, Chaguaramas Bay, Trinidad, 3-4: 6: 1969 
(TABL Coll.). 

b. 7 fishes, 41-3-57°3 mm S.L., Ovegon, Port of Spain, Trinidad, 17 : 3 : 1966 (TABL Coll.). 

c. I fish, 58-1 mm S.L., Ovegon Sta. 5973, Port of Spain, Trinidad, 15 : 3 : 1966, at 4 fathoms, TABL 
101239. 

d. 3 fishes, 52-1-53:1 mm S.L., Geronimo Sta. 79, U.S. Naval Base, Port of Spain, Trinidad, 2:9: 
1965 (TABL Coll.). 


DESCRIPTION. Based on Io fishes, 52:0-63:5 mm S.L., Trinidad, from batch @ 
above (TABL Coll.). | 
Br.St. 12-13, D iii (11) 12 (13), P i 13-14 (15),.V 16, A iii (18) 19-20, ga20 (tae 
27 (2), 28 (5), 29 (2). | 
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Fic. 47. Anchoa cubana (Poey). From Cervigén 1969. 


In percentages of standard length: body depth 17:3-19-2, head length 25-1-27-4 ; 
snout length 5-0-5°5, eye diameter 7-4-8-2, upper jaw length 22-8-24-7, lower jaw 
length 17:1-17-9, cheek length 7:5-8-3; pectoral fin length 13-2-14-4, axillary 
scale 9:4-11°7, pelvic fin length 7-9-8-8, length of anal fin base 18-2—21°8; pre- 
dorsal distance 55°4-58-2, pre-pelvic distance 44-1-46°6 (49-0), pre-anal distance 
618-653 (67-3). 

Body fairly compressed, its width 1-g-2-0 times in its depth, the latter 1-33-1-50 
times in head length ; belly rounded, with a single (pelvic) scute. Anus well before 
anal fin origin and only just behind tips of pelvic fins. Snout about two-thirds of 
eye diameter; eye fully covered by thin layer of adipose tissue. Maxilla with 
tapering and slightly blunt tip, almost reaching to hind border of operculum (Figure 
48a) ; lower edge of maxilla with very fine denticulations, becoming more con- 
spicuous posteriorly ; pre-maxillae with very fine denticulations ; 1st (anterior) 
supra-maxilla plate-like, slender, about seven-eighths eye diameter, 2nd (posterior) 
supra-maxilla the same length, with anterior third a slender spine and posterior third 
expanded to half depth of maxilla, the latter extending half eye diameter beyond 
tip of znd supra-maxilla. Lower jaw slender, its depth 4:5 times in its length ; 
edge of jaw with very fine teeth partly concealed by skin; vertical from dentary 
symphysis about midway between anterior eye border and tip of snout. No teeth 
on vomer ; fine teeth on palatines and inner margins of ecto-pterygoids. | 

Operculum 2:00-2:25 times as deep as broad, its hind margin very slightly 
indented and its lower margin rising at an angle of 45 degrees to the horizontal ; 
sub-operculum with postero-ventral angle smoothly rounded ; pre-operculum with 
distinct indentation where overlain by tip of maxilla. Least (diagonal) length of 
cheek equal to eye diameter. Dorsal surface of head with two deep supra-orbital 
canals bridged by two bony struts, the posterior above eye centre. Frontal tips 
widely separated in the midline posteriorly, exposing a pair of triangular posterior 
frontal fontanelles 0-33-0-50 eye diameter in length, the lateral margins sigmoid. 
Pterotic bulla very large, occupying the whole of the pre-epiotic fossa. 

_ Posterior border of gill opening slightly angular, covered by opercular series 
except for small median crescent. Isthmus tapering evenly forward, apparently 
devoid of scales, the urohyal concealed by the branchiostegal membrane and not 
bulging ventrally. Branchiostegal membrane narrow, the longest branchiostegal 
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Fic. 48. Maxilla shape and its projection beyond the tip of the 2nd supra-maxilla. 
a. Anchoa cubana, from a fish of 52:1 mm S.L. (batch d). . 
b. Anchoa parva, from a fish of 53:0 mm S.L. (batch e). 


rays slightly greater than snout length. Géillrakers fine, slender and slightly curved, 
the longest about three-fifths eye diameter ; inner edge of rakers with a series of 
fine serrae flanked on either side by a series of 20-25 slightly larger serrae ; seven 
small triangular rakers on posterior face of 3rd epibranchial. Gill filaments of 
anterior hemibranch becoming progressively shorter than those of the anterior hemi- 
branch towards the angle of the arch. Pseudobranch present, about three-quarters 
eye diameter, with about 20 filaments covered by skin except for their tips. 


Dorsal fin origin nearer to caudal base than to snout tip by 1-75—2:00 eye dia- 


meters ; fin fairly low, the tip of the longest unbranched ray not quite reaching to the 
tip of the last ray when the fin depressed. Pectoral fin tips failing to reach pelvic 


er 
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base by 0-75-1-00 eye diameter ; axillary scale present, its length 1:25-1:50 times 
in length of fin. Pelvic fin base a little nearer to pectoral base than to anal fin 
origin; axillary scale absent (? lost) ; final rays joined to each other and to the 
body byamembrane. Anal fin origin below vertical from base of 6th-7th branched 
dorsal ray, and twice as close to pelvic base as to caudal base. 


Scales: entirely lost except for pectoral axillary scales and alar scales on caudal 
fin. 


Colour: light brown, with faint suggestion of pale midlateral stripe (? silver in 
life) ; fins hyaline but with a series of melanophores along bases of dorsal and anal 
fins and scattered along rays of caudal fin ; a fairly prominent line of melanophores 
on upper part of caudal peduncle. 


Note. The figures given here agree fairly closely with those of Hildebrand 
(1943 : 76) for over 40 specimens from Florida to Yucatan and Guatemala, including 
two of Poey’s types of Engraulis cubana (MCZ 17958), eight other Poey specimens 
and the types of Stolephorus astilbe. They also match the data given by Cervigén 
(1969 : 229) for 17 Surinam fishes. 

Among the species of Anchoa present in the Guianas region, A. cubana most 
closely resembles A. parva and the two are strikingly similar in preserved material. 
Anchoa cubana, however, is noticeably more slender and although the figures for 
body depth almost overlap (depth 17-3-19-2 per cent of S.L.; cf. 19:°9-22-7 per cent 
in A. parva) the appearance of a more slender fish is enhanced by the less robust 
head. The principal difference lies in the shape of the maxilla, which seems to be 
a rather constant feature in anchovies. In A. cubana the maxilla tip is more elon- 
gate and reaches to the hind border of the pre-operculum and almost to the gill 
opening ; also, its length beyond the tip of the 2nd supra-maxilla is more than half 
eye diameter (Figure 48a). In A. parva the tip of the maxilla is very sharply pointed, 
does not reach to the hind angle of the pre-operculum and extends less than half 
eye diameter beyond the 2nd supra-maxilla (Figure 48b). 

In the figures given by Hildebrand (1964: figs. 33, 37) and by Cervigén (1969: 
figs. 20, 23) the difference in maxilla shape between A. cubana and A. parva is not 
as marked as that shown here but agrees with the present findings. Coupled with 
the close agreement in morphometric and meristic features between their descrip- 
tions and the Guianas specimens, there seems to be good reason for considering the 
two species distinct. 


26. Anchoa parva (Meek & Hildebrand, 1923) 


(Figure 49) 


Anchovia parva Meek & Hildebrand, 1923, Field Mus. Publ., Zool., 15 (1): 202, pl. 10 (2) 
(Porto Bello, Panama). 

Anchoa parva: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 83, fig. 35 (Panama, 
Canal Zone, Jamaica, Cuba, Venezuela) ; Idem, 1964, Fishes W.N. Atlantic, No. 1 (3) : 181, 
fig. 33 (repeat) ; Cervigén, 19690, Mem. Soc. Cienc. nat. La Salle, 29 (84) : 221, fig. 8 (Puerto 

Rico, Panama, Venezuela, N.E. Brazil). 
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Fic. 49. Anchoa parva (Meek & Hildebrand). From Cervigén 1969. 


SPECIMENS. 
a. 26 fishes, 42°8-52-0 mm S.L., Geronimo Sta. 79, US Naval Pier, Port of Spain, Trinidad, 2: 11: 
1965, coll. J. P. Wise (TABL Coll.). 


b. 319 fishes, 42-1-47:1 mm S.L. (as above). 
c. 69 fishes, 40-9-55-9 mm S.L., Calamar Sta. 950, Carenage Bay, Chaguaramas, Trinidad, 7:2: 


1970, coll. A.C: Jenes (TABL Coll): 
d. 3 fishes, 40-7-50°5mm S.L., Calamar Sta. 756, Chaguaramas Bay, Trinidad, 3-4: 6: 1969 


(ZABLE Colts): 
e. 15 fishes, 43°3-52:-9mm S.L., Alcyon Sta. 337, Port of Spain, Trinidad, 1: 10: 1968 (TABL 


Coll.). 


DESCRIPTION. Based on to fishes, 45:2-52:0mm S.L. from Trinidad (batch a 
above) ; gillraker and anal finray counts are given for an additional 16 specimens 


’ 


from the same batch. 
Br.St/ 11 (12), D ii 12'(13),_P i xr (£8), 12:(4), V 1 6; A im 18 (£2) 20m) one 
21 (5),22 (2); g.¥. 24 (£4), 25 (11); 20 (8); 2753). 
In percentages of standard length: body depth 19-:9-22:7, head length 24:5-26-7 ; 
snout length 4-6-5:5, eye diameter 7-3-8-6, upper jaw length 21-9-24:2, lower jaw 
length 17:3-18-4, cheek length 7:2-7:9; pectoral fin length 14:9-16-4, axillary 
scale 10:2-12:3, pelvic fin length 8-2-9:1, length of anal base 19:6-23:0 ; pre-dorsal 
distance 55:3-58-0, pre-pelvic distance 46:9-54:3, pre-anal distance 62-2-65:0. 
Body fairly compressed, its width 2:07-2:08 times in its depth, the latter 1-16-1-20 
times in head length ; belly rounded, with a single (pelvic) scute. Anus just before 
tips of pelvic fins, far removed from anal origin. Snout about two-thirds of eye 
diameter ; eye fully covered by thin layer of adipose tissue. Maxilla with strongly 
tapering and sharply pointed tip, not reaching to hind angle of pre-operculum 
(Figure 48b) and projecting less than half eye diameter beyond 2nd supra-maxilla ; 
lower edge of maxilla with fine denticulations, becoming more conspicuous pcs- 
teriorly ; pre-maxillae with similar fine denticulations ; 1st (anterior) supra-maxilla 


plate-like, slender, its length about equal to eye diameter, 2nd (posterior) supra- 


maxilla with anterior quarter a slender spine and posterior half expanded to halt 
depth of maxilla. Lower jaw slender, its depth a little over four times in its length ; 


i 
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edge of jaw with fine teeth partly concealed by skin; vertical from dentary sym- 
physis about equidistant between anterior border of eye and tip of snout. 

Operculum twice as deep as broad, its hind margin very slightly indented and its 
lower margin rising at an angle of 45 degrees to the horizontal ; sub-operculum with 
postero-ventral angle smoothly rounded ; pre-operculum with very distinct inden- 
tation where overlain by tip of maxilla. Least (diagonal) length of cheek usually 
equal to eye diameter (less than eye diameter in smaller specimens). Dorsal surface 
of head with two deep supra-orbital canals bridged by two bony struts, the posterior 
one slightly behind eye centre. Frontal tips widely separated in the midline pos- 
teriorly, exposing a pair of triangular posterior frontal fontanelles a little under half 
eye diameter in length, the lateral borders sigmoid. fPterotic bulla very large, 
occupying the whole of the pre-epiotic fossa. 

Posterior outline of gill opening slightly angular, covered entirely by opercular 
series. Isthmus tapering evenly forward, silver, apparently devoid of scales, the 
urohyal concealed by the branchiostegal membrane and not bulging ventrally. 
Branchiostegal membrane narrow, the longest branchiostegal rays equal to snout 
plus one-third eye. Gillrakers fine, slender, slightly surved, the longest about two- 
thirds eye diameter ; inner edges of rakers with a series of fine serrae flanked on 
either side by 20-25 slightly larger serrae ; posterior face of 3rd epibranchial with 
six to seven small triangular rakers. Gill filaments of anterior hemibranch becoming 
progressively shorter than those of posterior hemibranch towards the angle of the 
arch. Pseudobranch present, a little over half eye diameter in length, with about 
15 filaments covered by skin except for their tips. 

Dorsal fin origin equidistant between caudal base and posterior border of eye ; 
fin probably fairly low (broken). Pectoral fin tips failing to reach pelvic fin base 
by 0:25-0:50 eye diameter ; axillary scale present, 0-66-0-80 length of fin. Pelvic 
fin base about equidistant between pectoral base and anal origin; axillary scale 
absent (? lost) ; final rays joined to each other and to the body by a membrane. 
Anal fin origin a little more than twice as close to pelvic as to caudal fin base and 
lying below base of 6th to 8th branched dorsal ray. 


Scales: entirely lost except for pectoral axillary scales and alar scales on caudal 
fin. 


Colour: light brown with faint suggestion of a pale midlateral stripe (? silver in 
life); fins hyaline but with a series of melanophores at bases of dorsal and anal 
fins and along caudal rays ; a fairly prominent line of melanophores running along 
back and on caudal peduncle. 


Notre. The holotype of Anchovia parva has been examined (43°5mm S.L., 
USNM 81767) and the following counts and measurements were recorded : 


Pee 3, Di 12, Piz, Vi6, A iii 21, ¢.r. 25. 

_In percentages of standard length: body depth 21-8, head length 25-4; snout 
F length 5:1, eye diameter 7-8, length of upper jaw 23:2, length of lower jaw 18-0, 
_ length of cheek 6-9 ; pectoral fin length 15-4, axillary scale 9-0, pelvic fin length 8-7, 
_ axillary scale 6-6, length of anal fin base 23-2; pre-dorsal distance 59:4, pre-pelvic 


distance 45-7, pre-anal distance 64:0. 


128 P.ejeeP. WEL ERE Eee Ap 


Except for some very slight differences (cheek, pectoral axillary scale, dorsal 
position) these figures fall within the ranges given here for Trinidad specimens ; in 
addition, the shape and size of the maxilla tip, pseudobranch, isthmus and posterior 
frontal fontanelles closely resemble those in the present material. 

Cervig6n (1969 : 226) believed that Anchoa parva of Schultz (1949) from Maracaibo 
was in fact Anchoa januaria and he included his own Maracaibo specimens in a 
description of the latter species. With some hesitation, he separated his A. januaria 
from his A. parva material by the longer maxilla in A. januaria (usually 18-20 per 
cent of S.L. ; cf. usually 16-0-17°5 per cent*), the smaller distance between the pelvic 
base and the anal origin (8-5-11°5 per cent of S.L.; cf. 10°-5-13:'5 per cent) and the 
fewer vertebrae (usually 39-40; cf. 40-41). | 

Hildebrand also noticed the close resemblance between A. parva and A. januaria. 
The lectotype of A. januaria has been redescribed (Whitehead 1970 : 33) and its 
measurements agree well with those given here except for the slightly shorter jaws 
and pectoral and pelvic fins (21-0, 16-2, 13-2 and 7-2 per cent of S.L. respectively, 
the specimen being 51-4mm S.L., Rio de Janeiro, NMV 2790) ; in addition, the 
lectotype had only ten pseudobranchial filaments (about 15 in the present speci- 
mens). These differences are small and it seems likely that larger collections will 
demonstrate the presence of a single species, Anchoa januaria, from Panama to 
southern Brazil. 

As mentioned earlier (p. 125), A. parva very closely resembles A. cubana but can 
be distinguished on the shape of the maxilla tip and the general outline of the body. 


27. Anchoa lamprotaenia Hildebrand, 1943 
(Figure 50) 


Anchoa lamprotaenia Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 62, fig. 23 (Key 
West, Florida) ; Idem, 1964, Fishes W.N. Atlantic, No. 1 (3) : 192 (repeat) ; Cervigén, 1969, 
Mem. Soc. Cienc. nat. La Salle, 29 (84) : 232, figs. 12, 24 (Tobago, also Florida, Granada, 
Venezuela, Recife); Daly, 1970, Bull. mar. Sci., 20 (1) : 73, fig. 1 (Florida). 

? Anchoviella blackburni Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 129 (Gulf of 
Venezuela) ; Boeseman, 1956, Zool. Meded. Leiden, 34 (12): 184 (4 juveniles, mouth of 
Nickerie river, Surinam). 


Synonymy: the status of Anchoviella blackburni, and the identity of Boeseman’s 
Surinam specimens is problematical since only juveniles were examined. This is 
discussed below (p. 131). | 


SPECIMENS. 

a. 3 fishes, 54:3-58-3 mm S.L., Tobago, coll. Guppy, BMNH 1924.7.22.17-19. 

b. 9 fishes, 19:0-29:4 mm S.L., mouth of Nickerie river, Surinam, coll. D. C. Geijskes, 16 : 9 : 1953; 
RMNH 20466. 
2 fishes, 20-9-24:2 mm S.L., Paramaribo, Surinam, coll. W. C. van Heurn, 1911, RMNH 18466. 
3 fishes, 25-0-30:7 mm S.L., Guyana, coll. R. Lowe (McConnell), BMNH 1963.4.18.28-30. 
1 fish, 47-2 mm S.L., Calamar Sta. 756, Chaguaramas Bay, Trinidad, 3-4 : 6 : 1969, coll. M. Yesaki 
(TABL Coll.). 
f. 4 fishes, 57-7-61:6 mm S. L., Calamar Sta. 59a, Chaguaramas Bay, Trinidad, 23 : 4: 1967, TABL 

1046309. 


* Not, as here, measured from the tip of the snout. 
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Fic. 50. Anchoa lamprotaenia Hildebrand. From Hildebrand 1964. 


DESCRIPTION. Based on 7 fishes from Tobago and Trinidad, 54:3-61-6 mm S.L., 

from batches a and f above. 
pmsiet2—13 (14),-D ii 12-13, P i (11) 12-13, V1.6, A i-20 (f.3), 21 (2), 22 (0), 
23 (1), gr. 17 (ir), £8-(2); 29 (4). 
In percentages of standard length: body depth 20-3-21°8, head length 27-5-29:2 ; 
snout length 5-1-6-1, eye diameter 7:2-7-7, cheek length 10-2-10-9, length of upper 
jaw 25:8-27-4, length of lower jaw 19:8-21:2 ; pectoral fin length (14-8) 15-9-18-0, 
axillary scale g-o-10-6, pelvic fin length (9-2 — damaged ?) 10-1-11-2, axillary scale 
7:0-7°6, length of anal fin base 21-9-24:4; pre-dorsal distance 52:0-54:°7, pre-pelvic 
distance 44-6-47:4 (49:2), pre-anal distance 62:2-66:1 ; width of silver midlateral 
stripe (maximum) 4:9-5-4. 

Body fairly compressed, its width 2-0-2-33 times in its depth, the latter less than 
head length; snout to occiput about 1-5 times in normal head measurement ; 
belly rounded, with a single (pelvic) scute. Anus nearer to pelvic tips than to anal 
origin. Snout about three-quarters of eye diameter ; eye covered by only a thin 
layer of tissue. Maxilla with tapering but rounded tip, projecting 0-75-1-00 pupil 
diameter beyond 2nd supra-maxilla and almost reaching to gill cover, projecting 
slightly beyond articulation of lower jaw; maxilla with a series of fine teeth of 
even lengths, slightly curved, along entire lower edge, the longest about 0-25 mm ; 
pre-maxillae with similar but smaller teeth; Ist (anterior) supra-maxilla long, 
plate-like, about three-quarters eye diameter, 2nd (posterior) supra-maxilla the 
same length, with expanded posterior part, just over half depth of maxilla at that 


| Point. Lower jaw slender, its depth about six times in its length ; edge of jaw with 
_ teeth similar to those in upper jaw but slightly finer, the first dozen teeth separated 


from the remainder by a distinct diastema; vertical from dentary tip close to 
vertical from anterior eye border. Antero-lateral projections of vomer with two 
9 
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to three backwardly directed conical teeth ; a line of conical teeth on outer edge of 
palatines ; conical teeth in two lines on ecto- and endo-pterygoids. 

Upper part of operculum twice as broad as lower part, lower margin at about 
45 degrees to horizontal, its posterior margin covering all but a small crescent of 
gill opening ; sub-operculum with exposed portion crescentic. Least (diagonal) 
length of cheek about 1-25 eye diameters, or 2:5 times in head. Dorsal surface of 
head with a median ridge separating the supra-orbital canals, the latter bridged by 
two bony struts, the posterior lying above posterior pupil margin. Frontal tips 
widely separated in the midline posteriorly, leaving a pair of triangular fontanelles 
exposed, 1:8 mm long and 1:5 mm broad at 58:3mm S.L. Pterotic bulla large, 
occupying almost the entire pre-epiotic fossa. 

Posterior border of gill opening fairly evenly rounded. Isthmus silvery, tapering 
evenly forward to edge of branchiostegal membrane, the urohyal exposed before 
this but with no ventral bulge. Branchiostegal membrane narrow, the longest rays 
a little greater than snout length. Gillrakers moderately long, about three-quarters 
eye diameter, slender, with a series of about a dozen small spines on either face and 
a series of close-set denticulations down inner edge; gill filaments about three- 
quarters length of gillrakers but considerably shorter than this towards angle of 
arch. About six to seven short stumpy rakers on posterior face of 3rd epibranchial. 
Pseudobranch present, exposed, 0°75-0:80 eye diameter, with about 18 filaments. 

Dorsal origin nearer to caudal base than to snout tip by 0-75-1-00 eye diameter ; 
base of fin invested in low scaly sheath ; longest anterior rays surpassing tip of final 
ray when fin depressed. Pectoral fin tips just reaching to pelvic base or failing by 
half pupil diameter; axillary scale present, 0-60-0-75 length of fin. Pelvic fin 
base about half eye diameter nearer to anal origin than to pectoral base or equi- 
distant ; axillary scale present, 0-66-0-75 length of fin; final pelvic rays joined to 
each other and to the body by membrane for proximal third of their length. Anai 
origin below base of 8th to roth branched dorsal ray ; base of fin about 1-20 times 
in length of head ; bases of finrays invested by low scaly sheath. 


Scales: almost wholly shed except on posterior part of body in two specimens ; 
unexposed portion with a single W-shaped vertical striation preceded by two to | 
five wavering radiating striae from the anterior scale border ; exposed portion with | 
three to four vertical striae traversing the scale ; posterior margin of scale slightly 
eroded. Elongate scales covering median part of caudal fin ; alar scales present. 


| 
| 
Colour : uniform brown with a strongly marked silver lateral band three-quarters | 
eye diameter (but narrower at either end). | 
Note. Hildebrand (1964: 193) gave the range for this species as ‘southern | 
Florida through to the West Indies and Panama and probably to northern Brazil | 
as shown by an imperfect specimen’. Cervigén (1969) noted that material from | 
northeastern Brazil had more anal rays and gillrakers than did his Venezuelan | 
(Caribbean) specimens (anal rays 24-27; cf. 21-25; gillrakers 15-18 + 19-22, | 
cf. I4-I9 + 17-21); thus, Cervigdén’s Brazilian specimens overlapped the ranges. 
given here for A. tvinitatis, suggesting that future work may perhaps unite the two 
into a northern and southern form of a single species. 
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Anchoa lamprotaenia most closely resembles A. hepsetus and the two have almost 
certainly been confused in the past. Hildebrand (1943, 1964) distinguished A. 
lamprotaenia by its higher dorsal fin, shorter and broader pectoral axillary scale, 
shorter and more bluntly rounded maxillary tip, and falcate pectoral fins. The 
present specimens agree with Hildebrand’s description except that the pectoral 
axillary scale is slightly longer (2:5-3-1 times in head ; cf. 3-0-3-6) and the pectoral 
fins are apparently rounded and not falcate. In the holotype of A. lamprotaenia 
(67-0 mm S.L., USNM 11766) the pectoral fins are damaged, but some paratypes 
(e.g. a fish of 70: gmm S.L., USNM 116901) have falcate fins. 

It is significant, however, that neither Cervigén (1969) nor Daly (1970), both of 
whom worked on fresh material, and were well aware of Hildebrand’s studies, dis- 
tinguished A. lamprotaenia from A. hepsetus on pectoral fin shape. Cervigon, with 
specimens from Florida, the Gulf of Mexico, Tobago, Granada, Venezuela and 
Recife, chose anal rays, gillrakers, vertebrae and maxilla length. His ranges over- 
lapped but most specimens could be distinguished on each of these features. Daly’s 
meristic data for Florida fishes were very similar (shown below in parentheses). 


A. lamprotaenia A. hepsetus 
Total anal rays 21-27; mode 23 19-23 ; mode 21 
(21-26; mode 23) (20-24 ; mode 22) 
Gillrakers 13-18 + 17-22; mode 15 + 19 15-21 + 19-25; mode 18 + 22 
(14-17 + 18-22; mode 15 + 10) (17-20 + 20-23; mode 18 + 21) 
Vertebrae 40-42 ; mode q1I 41-44; mode 42-43 
(39-42 ; mode 41) (41-44; mode 43) 


Daly (loc. cit. : 74) further distinguished A. lamprotaemia from A. hepsetus by the 
expansion of the silver stripe above the anal fin base (fairly uniform in A. hepsetus) ; 
by the advanced position of the anus (nearer to pelvic tips than to anal origin) ; 
by certain differences in the size and distribution of melanophores in fresh material ; 
and by the fact that at any period of the year the gonads in A. hepsetus are difficult 
to discern. Of these, the most striking difference in preserved material is in the 
position of the anus. In most clupeoid fishes the anus is just in front of the first 
anal ray. Its advanced position in A. lamprotaenia is thus rather unusual but is 
shared by A. cubana and A. parva. 

Anchoviella blackburni is tentatively placed in the synonymy but its identity is 
problematical since the types are juveniles of only 27:3-30:1 mm S.L. (USNM 
119793-4 and 127606). In the holotype (27-3 mm S.L.) the maxilla is short and 
blunt, but in a slightly larger paratype (29-6 mm S.L.) it is a little pointed and it 
projects 0-5 mm beyond the tip of the 2nd supra-maxilla. In the Maracaibo and 
Salinas Bay specimens examined by Schultz (1949), the largest specimen (32-2 mm 
S.L.) has an even more pointed maxilla which projects 0-6 mm beyond the 2nd 
_ Supra-maxilla. It seems likely that these are juvenile Anchoa; the low gillraker 
_ count suggests A. lamprotaenia. 

_ Boeseman (1956) identified as ‘? Anchoviella blackburni’ some juveniles from the 
‘mouth of the Nickerie river. In the largest of these (29-4 mm S.L., batch }b above) 
the maxilla tip is pointed and projects slightly beyond the anterior border of the 
pre-operculum. In the smaller fishes and in two Paramaribo juveniles (batch c 
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above), the maxilla is more blunt. In gillraker and anal finray counts (g.r. 17, 17, 
Ig; anal iii 23, 23, 23) the Nickerie and Paramaribo juveniles agree with A. lam- 


protaenia, as also do the three Guyana juveniles in batch d. 


28. Anchoa hepsetus (Linnaeus, 1758) 
(Figure 51) 


[? No. 152. Atherina . . . Gronovius, 1754, Mus. Ichthyol., 1: 4-—Surinam specimen of 2} 


inches described ; ? basis for Argentina linea lata argentea of Gronovius, 1763] (non-binomial, - 


pre-Linnaean). 

[Menidia Browne, 1756, Civil nat. Hist. Jamaica: 441, pl. 45, fig. 3 — Jamaica] (non-binomial, 
pre-Linnaean). 

Esox hepsetus Linnaeus, 1758, Syst. Nat., toth ed., 1: 314 (Browne’s Menidia only, other 
elements doubtful). 

Anchoa hepsetus: Hildebrand, 1943, Bull. Bingham oceanogy. Coll., 8 (2):57, fig. 21 
(Massachusetts to Curacao and Brazil) ; Idem, 1964, Fishes W.N. Atlantic, No. 1 (3) : 194, 
fig. 40 (repeat) ; Cervigén, 1969, Mem. Soc. Cienc. nat. La Salle, 28 (79) : 234, figs. 13, 25 
(Gulf of Mexico to Venezuela) ; Daly, 1970, Bull. mar. Sci., 20 (1) : 75, fig. 2 (Florida). 

Anchoviella epsetus (unjustified emendation): Jordan & Seale, Bull. Mus. comp. Zool., 67 
(11) : 396 (New Jersey to Florida, Cuba, Rio de Janeiro, Uruguay). 

[No. 350. Argentina linea lata argentea Gronovius, 1763, Zoophyl. Gronov. : 112 — including 
Browne’s Menidia| (non-binomial). 

Atherina menidia Linnaeus, 1766, Syst. Nat., 12th ed.: 519 (Browne’s Menidia and No. 3509. 
Argentina ... of Gronovius, 1763 — the remainder an atherinid) ; Bonnaterre, 1787, Encyel. 
Meth. Hist. nat., 3 : 303 (on Linnaeus) ; Idem, 1788, Tabl. Encycl. Meth. Ichthyol. : 179, pl. 73, 
fig. 303 (repeat, figure on Browne’s Menidia — the rest an atherinid). 

Atherina brownit Gmelin, 1789, Syst. Nat., 13th ed.: 1397 (on Linnaeus, 1766 — reference to 
Browne and Gronovius included). 

Engraulis hiulcus Goode, in Goode & Bean, 1880, Proc. U.S. nain. Mus., 2 : 343 (Clear Weather 


Harbour, Florida). 
Stolephorus perthecatus Goode, in Goode & Bean, 1883, Proc. U.S. natn. Mus., 5 : 434 (Pensacola, 


Florida). 

Synonymy: the 18th-century references in this synonymy have never been 
properly assessed. The only elements that could refer to the species currently 
known as Anchoa hepsetus are Browne’s Menidia and perhaps the Surinam fish 
described under the ‘generic’ name Argentina... by Gronovius (1754: 4); the 


latter may have formed the basis for Argentina linea lata argentea of Gronovius 


(1763 : 112), which in turn was part basis for Linnaeus’s Atherina menidia (which 
also included Browne’s Menidia). The descriptions are poor and the Gronovius 
fish could equally well have been the common Surinam anchovy Anchoviella lept- 
dentostole, which has a broader and more distinct silver lateral stripe. There is 
also no means of deciding whether Menidia or the Gronovius fish were Anchoa lampro- 
taenia, which again has a broader silver stripe than has A. hepsetus. Marcgrave's 


Piquitinga, which Linnaeus and others have included in this synonymy, is the. 
clupeid Lile piquitinga (see p. 51). This early synonymy is discussed below 


(p. 137) and it is concluded that, in the interests of stability, the Linnaean name 
hepsetus should be retained. The holotypes of Engraulis hiulcus and Stolephorus 
perthecatus have been examined (43:0mm and 74:9mm S.L., USNM 23632 and 
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Fic. 51. Anchoa hepsetus (Linnaeus). a. Banda estrecha form (i.e. Hildebrand’s 
. colonensis), and b. Banda ancha form. From Cervig6én 1969. 


30483) and both can be referred to Anchoa hepsetus (anus nearer to anal fin base 
than to pelvic fin tips, anal finrays iii 20 and iii 18, gillrakers 19 and 21, silver 


lateral stripe not expanded over anal fin base). Hildebrand (1943, 1964) drew the 
Same conclusion. 


is 


- SPECIMENS. 


@. 57 fishes, 40-3, 55°6—-71:2 and 102-2 mm S.L., Calamar Sta. 950, Carenage Bay, Chaguaramas, 
Trinidad, 7 : 2 : 1970, coll. A. C. Jones (TABL Coll.). 

b. 2 fishes, 62°5-74:8 mm S.L. (as above). 

c. 1 fish, 46-7 mm S.L., Geronimo Sta. 79, US Naval Base, Trinidad, 2:9: 1965, Coll. J. P. Wise 
(TABL Coll.). 


d. 1 fish, 95-0mm S.L., Ovegon Sta. 4206, off French Guiana, 5°08’ N : 52°09’ W, 24:2: 1963 
(TABL Coll.). 


DESCRIPTION. Based on nine of the Trinidad fishes, 63-0- 74: ‘§ and,102-2.mm 


'S.L., batch a (morphometric data for the largest fish placed here in parentheses). 


BrSt. (12) 13 (14), D iii 12-13, P i 13-14, Vi 6, A iii 17 (f.2), 18 (4), 19 (3), 20 (x), 
ye. 10 (1.2), 17 (4); 18 (4) + 20 (f.5), 21 (4), 22 (1), total. rakers 36 (f.2), 37 (2), 


38 (3), 39 (2), 40 (1). 
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Fic. 52. Maxilla shape and its projection beyond the tip of the 2nd supra-maxilla in 


Anchoa hepsetus. 
a. Banda estrecha form (i.e. Hildebrand’s colonensis), from a fish of 62:7mm S.L. 


(batch a). 
b. Banda ancha form, from a fish of 62:5 mm S.L. (batch 5b). 


In percentages of standard length: body depth (20-8) 19:4-21:2, body width (11:6) 


9°8-10°8, head length (28-0) 27:3-28-2; snout length (5-0) 5:8-6-3, eye diameter 
(7:3) 7:2-7°8, cheek length (10-0) g:1-9:7, length of upper jaw (26:5) 25:4-20°5, , 


length of lower jaw (19:4) I9:0-19-7 ; pectoral fin length (14-4) 15:2-15:7, axillary 
scale (11:2) 12:4-14:2, pelvic fin length (9:5) 9:1-10-0, axillary scale (9:3) 87-91 
(4 fishes only), length of anal base (21-0) 19:5-22:3; pre-dorsal distance (55:0) 
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52°2-55°6, pre-pelvic distance (49-0) 46-0-48-5, pre-anal distance (66-5) 61-2-65°'5 ; 
width of silver midlateral stripe (maximum) (4:2) 3°3-3°6. 

Body fairly compressed, its width 1:80-2:85 times in its depth, the latter much 
less than head length; snout to occiput 1-50-1-66 times in normal head measure- 
ment; belly rounded, with a single (pelvic) scute. Anus nearer to anal origin 
than to pelvic fin tips. Snout about three-quarters of eye diameter ; eye covered 
by only a thin layer of tissue. Maxilla with tapering, slightly pointed tip which 
breaks the posterior outline of the pre-operculum and projects at least I mm 
beyond the articulation of the lower jaw and over 2 mm beyond the tip of the 2nd 
supra-maxilla (Figure 52a); lower edge of maxilla with a series of fine, conical 
teeth, slightly curved, invested in tissue and becoming larger posteriorly ; pre- 
maxillae with smaller but otherwise similar teeth; Ist (anterior) supra-maxilla 
long, plate-like, about three-quarters eye diameter, 2nd (posterior) supra-maxilla 
about equal in length to eye diameter, the anterior third very slender, the posterior 
third expanded to half depth of maxilla at this point. Lower jaw slender, its depth 
5°0-5°5 times in its length ; edge of jaw with teeth similar to those in upper jaw, but 
less curved and with the first dozen separated from the rest by a distinct diastema ; 
vertical from dentary tip lying midway between tip of snout and anterior border 
ot eye or slightly closer to the latter. Antero-lateral projections of the vomer with 
two or three backwardly projecting conical teeth; a line of conical teeth along 
palatines and a double line on ecto- and endo-pterygoids. 

Upper part of operculum twice as broad as lower part, the lower margin at an 
angle of about 45 degrees to the horizontal, the posterior margin covering all but a 
tiny crescent of the gill opening ; sub-operculum with hind margin evenly rounded. 
Least (diagonal) length of cheek 1-2—1-4 times eye diameter and 2-75-3-0 times in 
head length. Dorsal surface of head with a median ridge separating the supra- 
orbital canals, the latter bridged by two bony struts of which the posterior lies 
above the posterior pupil margin. Frontal tips widely separated posteriorly, 
leaving exposed a pair of fontanelles r-o-1-6 mm in length, the lateral margins 
sigmoid or at least curved anteriorly. Pterotic bulla large, occupying almost the 
whole of the pre-epiotic fossa. 

Posterior border of gill opening a little angular. Isthmus silvery, tapering evenly 
forward to edge of branchiostegal membrane, the urohyal, exposed before this and 
neither excavated nor expanded ventrally. Branchiostegal membrane narrow, the 
longest rays a little greater than eye diameter. Gillrakers moderately long, 1-7-2:1 
times in eye diameter, with a series of about 15 spines on either face and a series of 
about 100 small denticulations along the inner edge; gill filaments about three- 
quarters length of corresponding gillrakers, but much shorter (especially those of 
anterior hemibranch) at the angle of the arch; six short triangular rakers on the 
posterior face of the third epibranchial. Pseudobranch present, 0:66-0:75 eye 


_ diameter in length, all but tips of filaments (15-18) covered by tissue. 


_ Dorsal origin midway between caudal base and posterior border of pupil (largest 
fish) or eye centre ; base of fin invested in low scaly sheath ; longest anterior rays 
hot quite reaching to tip of last ray when fin depressed. Pectoral fin tips failing 
to reach pelvic fin base by 0-75-1-00 eye diameter ; axillary scale present, I-I-I-2 
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times in fin length. Pelvic fin base more or less equidistant between pectoral base 
and anal origin; axillary scale present, equal or almost equal to fin length ; final 
finrays joined to each other and to the body by a membrane, with a slender triangu- 
lar scale covering them. Anal origin below base of 8th to goth branched dorsal 
ray; base of fin 1-3-1-4 times in head length ; base of finrays invested in a low 
scaly sheath. | 


Scales: almost wholly lost except for axillary scales and alar scales on caudal. 


Colour: body light brown with a bright silvery midlateral stripe of even width 


(or very slightly narrower over anal base in some), the widest point I-75-2-25 times 


in eye diameter ; a peppering of melanophores on ventral surface of snout, reaching 
to mouth and pre-maxillae ; a double line of melanophores along back before dorsal 
(coalesced into broad band in largest fish) ; a prominent black mark on upper part 
of caudal peduncle ; fins hyaline. 


NoTE. No type exists for this widespread and apparently rather variable species, 
but description of a neotype should await further study since the limits of the 
species are still not properly understood. Hildebrand (1943: 60) found variation 
so great in his specimens that he proposed a subspecies, Anchoa hepsetus colonensis, 
characterized by a slightly deeper and more compressed body, a longer and more 
pointed pectoral fin, and a narrower silver midlateral line. However, he noted 
that A. hepsetus colonensis did not replace the nominate form and was thus not a 
geographic variant. Cervigdn (1969 : 238) was able to separate his Venezuelan 
specimens into two groups on the same characters (except pectoral shape and length) 
and tabled slight differences in ranges and modes of gillrakers, vertebrae and dorsal 
finrays (see Table 5). He referred to the nominate subspecies, with its broad mid- 
lateral stripe, as Banda ancha (Figure 51b), and to A. h. colonensis as Banda estrecha 
(Figure 51a), but he pointed out that the two were sympatric and must, therefore, 
be sibling species and not subspecies. 

With their slender silver stripe, the Trinidad specimens designated batch a here 
are clearly Cervigén’s Banda estrecha (i.e. Hildebrand’s colonensis). The two 
specimens designated batch 6, which were caught together with those of batch 4g, 
have the broad silver stripe of Cervigén’s Banda ancha. As shown in Table 5, the 
two Trinidad batches, while quite distinct in the width of the lateral stripe, do not 
always fall within the ranges for other features cited by Cervigoén (loc. cit.). There 
are, however, some further small features which appear to separate the two forms. 
In the narrow striped estrecha the maxilla is longer, projecting 2-2 mm beyond the 
2nd supra-maxilla in a fish of 62-7 mm S.L. (cf. 1-7 mm at 62:5 mm S.L. in ancha) 
and 1-1 mm (cf. only 0-2 mm) beyond the articulation of the lower jaw ; also, the 
maxilla tip breaks the outline of the hind border of the pre-operculum in the esivecha 
specimens (thus almost reaching to the margin of the gill cover), whereas in the 
ancha specimens it reaches only a little beyond the anterior pre-operculum border 


(Figure 52a and b). Again, the lateral borders of the posterior frontal fontanelies” | 
are sigmoid, or at least rounded anteriorly, in the estvecha specimens, but are quite 


straight and form a sharp angle anteriorly in the ancha material. Finally, the 
estrecha specimens have a dense cluster of melanophores on the ventral surface of 
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TABLE 5 


Comparison between the ancha (hepsetus) and estrecha (colonensis) forms of Anchoa hepsetus, 
based on data from Cervigén (1969 : 238) and on the Trinidad specimens designated batch a 
and batch b here. 


Cervigon, 1969 Trinidad fishes 

ancha estvecha Batch a Batch 6 
Total gillrakers 38-44 (mode 42) 34-42 (mode 38-39) 36-40 (mode 38) 39, 40 
Vertebrae 42-44 (mode 43) 41-42 (mode 42) Wale nr. 
Total dorsal rays 14-17 (mode 15)* 14-17 (mode 16)* 14-15 | 15, 15 

(as % of S.L.) 

Body depth 18-5-19°7 19'7-21°8 19Q'4-21'2 19°7, 19°8 
Body width IO:2-12°4 9°8-11°8 9:8-11°6 9°5, 10:0 
Head length 27°8-29°3 26°3-28°6 27°3-28°2 27°0, 28-0 
Max. length (measured differently) 25°4-26°5 23°O, 234 
Pectoral length 14°2-15°7 14°8-15°7 14°4-15°7 15°0, 15°0 
Depth of silver stripe 4°3- 5°9 3°4- 4°5 3°3- 4:2 4°8, 5'5 


* The first, minute, unbranched dorsal ray was probably not included in Cervigén’s counts. 


the snout which reaches back to the mouth and extends onto the pre-maxillae ; in 
the ancha specimens the melanophores are restricted to the tip of the snout and 
there is a distinct unpigmented area just in front of the mouth. 

On the basis of the width of the silver stripe, the length of the maxilla tip and the 
shape of the fontanelles, the holotype and 11 paratypes of Hildebrand’s A. hepsetus 
colonensis are Cervigon’s estrecha form (except fontanelles a little rounded anteriorly), 
while the holotypes of Engraulis hiulcus and Stolephorus perthecatus are the ancha 
form. 

The differences separating the estrecha from the ancha form of A. hepsetus are 
just as slight as those that separate A. hepsetus from A. lamprotaenia, or both of 
them from A. trinitatis (see key). Cervigén (1969), with many more and fresh 
specimens at his disposal, was reluctant to give his estrecha material the full status 
of species (i.e. A. colonensis). With only two specimens of ancha available, I have 
followed Cervigén’s example. 

The close resemblance between Anchoa hepsetus and A. lamprotaenia has already 
been noted (p. 131). The two are most easily separated’ by the uniform width of 
the silver midlateral stripe in A. hepsetus (broadens noticeably over the anal fin 
base in A. lamprotaenia) and the advanced position of the anus in A. lamprotaenia 
(closer to pelvic fin tips ; nearer to anal origin in A. hepsetus). In the depth of the 
silver stripe, the length of the maxilla and the shape of the posterior frontal fon- 


tanelles, the holotype of Anchoa lamprotaenia agrees with the ancha form of A. 
hepsetus. 


Linnaeus’s Esox hepsetus: the name hepsetus was first used by Linnaeus (1758 : 
314) in the combination Esox hepsetus in the roth edition of the Systema naturae. 
It was repeated in the 12th edition, from which Bonnaterre (1787 : 302) emended it 
to Esox epsetus. In their revision of the anchovies, Jordan & Seale (1926 : 396) 
resurrected the latter name for the species currently known as Anchoa hepsetus, but 
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they took the name from the Tableau of Bonnaterre (1788 : 175) and omitted Esox 
hepsetus. Fowler (1936 : 183) seems to have been the first to restore authorship to 
Linnaeus and his lead was followed by Hildebrand (1943, 1964) and all later workers. 
Linnaeus based his species on one or more specimens in the collection presented 
to Uppsala University in 1745 by the Crown Prince, later King Adolf Frederik. 
There seems to have been no indication of the provenance of the specimen(s), so 
that the Western Atlantic can only be an assumption. Holm (1957: table 2) has 
shown that from this collection no specimens of Esox hepsetus survive (‘Saknas vid 
inv. 1780’, which refers to Thunberg’s first manuscript list - see p. 185). Thus, the 
species can now only be identified from its description. 7 
There is no evidence that the first description of hepsetus was critically appraised 
by Jordan & Seale, Fowler or Hildebrand and they appear to have relied solely on 
the brief account in the Systema naturae. The earliest and most complete descrip- 
tion, however, was that given under the non-binomial name Argentina ...in the 
dissertation Museum Adolpho-Fndericianum, being the doctoral thesis of Laurent. 
Balk but correctly cited as Linnaeus (1746 : 603).* Since this work is not easily 
accessible, and since the Systema naturae gives only a brief diagnosis of hepsetus, 


the text of the first description is given here. 


56. ARGENTINA pinna dorsali pinnae ani opposita. 
CapuT oblongum, compressum supra depressum. 
Os interne denticulis exasperatum. Mavxilla inferior paulo longior. 


stega radiis circiter decem. 
Corpus longum, teretiusculum, argenteum, squamis tenuibus tectum. Dovswm crassius- 


culum duplici linea longitudinali a lateribus distinctum. 

Pinna dorsalis versus caudam collocata, quatorduodecim circiter radiis inermibus. 
Pinnae pectorvales lanceolatae, radiis duodecim. Pinnae ventrales radiis sex, rotundatae, 
breves in medio longitudinis. Pinna ani radiis circiter quindecim, dorsali opposita. 


Pinna caudae radiis quatordecim, bifurcata. 
Characteres generis, membrana branchiostega vadtis circiter decem, corpus longum tereti- 


compressum, pinnae ventrales ano quam capite propriores. 


This description certainly does not refer to the species currently accepted as 
Anchoa hepsetus. When compared with the data given by Cervigén (1969) and 
Daly (1970), the Linnaean species has much lower counts for pectoral and anal rays 
(12 and 15; cf. 13-17 but 13 very rare, and 19-24 but 19 very rare). There is 
also reason to doubt that the Linnaean fish was Anchoa at all since the lower jaw 
is stated to be ‘a little longer’ and the implied comparison can only have been with 
the upper jaw, which clearly surpasses the joint of the mandible in A. hepsetus and 
other members of Anchoa. Finally, all anchovies except one have a pelvic count 
of 7, the exception being the Indo-Pacific Cotlia ramcarati with 10 (Whitehead 


1968 : table I). 


* Stearn (1957: 51) has summarized the evidence that published dissertations from Uppsala and 
certain other universities at that time were primarily or entirely the responsibility of the professor acting 
as praeses (here Linnaeus), and not of the student seeking the degree (in this case Balk). Linnaeus acted 
as praeses for 186 dissertations at Uppsala. These he collected and republished (new pagination and 
sometimes alterations to the text) as the Amoenitates academicae in a complex array of editions, the first 
being published by Haak of Leiden in 1749 and the next by Kiesewetter of Stockholm and Leipzig in the 
same year. Balk’s thesis is on pp. 556—610 in the first (used here) and on pp. 277-366 in the second; 


there are no textual alterations. 
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In the Systema naturae, Linnaeus (1758: 314) referred to his earlier description, 
added a locality and included two synonyms, the source of much subsequent con- 
fusion. 

Hepsetus. EE. [Esox] linea laterali argentea. 

Amoen.acad. 1.p.321. Argentina pinna dorsali pinnae ani opposita. D. 14. 
eet? V 6. A. 15. -C. 14. 

Marcgr.bras. 159. Piquitinga. 

Brown.jam. 441. +t. 45 f. 3. Menidia corpore subpellucido, linea laterali 
argentea. 

Habitat in America. f 

Diversus ab Hepseto Atherinae pinna dorsi unica & maxilla superiovre &c. 

In his definition of the genus Esox, Linnaeus (1758 : 313) included ‘Mandibula 
superiore plana breviore’, which hardly describes the condition in Anchoa. The 
species is now characterized by a silver lateral line, but this stems from the two 
synonyms. The first, Marcgrave’s Piquitinga, has already been discussed (p. 51) 
and is almost certainly the clupeid Lile piquitinga. It is curious, however, that 
Linnaeus did not refer to this in the dissertation, where a number of Marcgrave 
names are placed in other synonymies ; it suggests that a) the Adolf Frederik fish 
did not have a silver lateral stripe and b) that it could not be certainly identified 
as of Western Atlantic provenance. The second synonym, the Menidia of Browne 
(1750: 441, pl. 45, fig. 3), is not only an anchovy but could well be a member of 
Anchoa, even A. hepsetus. It has a distinct silver stripe along the flank, but only 
two meristic counts are given, and these only approximately (Br.St. 12, D 15). 

It would seem that two-thirds of Linnaeus’s description of Esox hepsetus (the 
Argentina and Piquitinga fractions) do not refer to the species currently understood 
as such, are not in accord even with the genus Anchoa, and have elements that 
might apply to a clupeid. The remaining third, Browne’s Menidia, might seem to 
justify the interpretation placed on Linnaeus’s hepsetus by Fowler and others were 
it not for the fact that in the next revision of the Systema naturae (the 12th edition, 
the 11th being merely a reprinting of the roth) Linnaeus removed this name from 
the synonymy and made it the basis for another species, Atherina menidia, which 
unfortunately was said to have two dorsal fins (in flat contradiction with Browne’s 
figure). Bonnaterre (1787: 303) followed Linnaeus in this and in the Tableau 
(Bonnaterre 1788 : 179, pl. 73, fig. 303) he went so far as to use Browne’s ‘defective’ 
figure and to criticize Browne for failing to supply the first dorsal fin! Gmelin 
(1789 : 1397) in the 13th edition of the Systema naturae further confused the issue 
by taking Browne’s Menidia and making it the basis for yet another species, Atherina 
brownit. 

The synonymies of the Systema species involved in this tangle of names also 
contain references to the descriptions of Gronovius, but these do not help to solve 
the problem. For example, Linnaeus included the non-binomial Atherina... ot 
Gronovius (1754 : 23, 66; also 1763 : 130, 399), which had two dorsal fins, in his 
Atherina hepsetus ; the original description, a type in London and a type in Uppsala 
show this species to have been a true silverside (Atherina presbyter fide Wheeler, 
1958 : 236). Gronovius (1754 : 6 and 1756: 4) also described a species Argentina... 
with a single dorsal fin and thus perhaps an anchovy, which formed the basis for 
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Argentina sphyraena of Linnaeus (1758:315 and 1766:519). Subsequently, 
Gronovius (1763: 112) described a second species, No. 350 Argentina linea lata 
argentea, which he identified with Browne’s Menzdia and which Linnaeus (1766: 
519) made part basis for his Atherina menidia. Between 1768 and 1775 Gronovius 
drew up a manuscript list of fishes (eventually published by Gray, 1854) which con- 
tained 85 sheets of drawings. Atherina... is illustrated (clearly an atherinid) 
but there is no drawing of Argentina linea lata argentea. There is, however, a 
drawing entitled Argentina maxilla superiore longiore comica, ore edentula, which 
probably represents the first Argentina... (No. 349) of Gronovius (1763 : 112) 
and the one that Linnaeus named Argentina sphyraena. This drawing shows an 
anchovy and it argues that Gronovius’s second species Argentina... (No. 350) 
was also an engraulid. 

The result of poor definitions of the genera Atherina, Argentina and Esox was 
that by 1789 engraulid and atherinid elements were so entwined that the names 
Esox hepsetus and Atherina memidia were almost meaningless. Valenciennes (1848 : 
41-48) attempted to remove the atherinid portions and to give currency to the 
anchovy name Engvaulis browni (Gmelin, 1789). Unfortunately, he included in 
his description, not only Browne’s Memidia (possibly a true Anchoa), but also 
Mitchill’s Clupea vittata (? = Engraulis eurystole fide Whitehead, 1967a : 129) and 
a species of Indo-Pacific Stolephorus. 

In view of the uncertainties described here, the action of Jordan & Seale, Fowler 
and Hildebrand in resurrecting the Linnaean name hepsetus seems quite unjustified. 
The subsequent synonyms Atherina browni Gmelin, 1789, Clupea vittata Mitchill, 
1814 and Argentina menidia Gronovius in Gray, 1854 are equally dubious. Two 
further names exist, Engraulis hiulcus Goode & Bean, 1880 and Stolephorus perthe- 
catus Goode & Bean, 1883; both are here considered to be synonyms of Anchoa 
hepsetus (see above, p. 132). 

One solution to this problem would be to accept Engraulis hiulcus as the first 
reliable synonym and to pronounce all earlier names to be nomina dubia. However, 
the name /iulcus has hardly been used in the literature, whereas the name brownz1, 
in various combinations, was used in very many of the early citations. To accept 
brown, on the other hand, and to reject menidia and hepsetus, could only be done 
on the grounds of usage. If usage is to be the criterion, then the name that best 
deserves conservation is hepsetus since it was the one adopted by Hildebrand (1943, 
1964), whose two major clupeoid papers have guided all modern studies of New 
World anchovies. It is recommended, therefore, that Esox hepsetus Linnaeus, 1758, 
in spite of its doubtful ancestry, be retained as the senior synonym for the fish 
currently called Anchoa hepsetus, and that the name be stabilized by the provision 
of a neotype when the genus is next revised. 


29. Anchoa filifera (Fowler, 1915) 
(Figure 53) 


Anchovia filifera Fowler, 1915, Proc. Acad. nat. Sci. Philad.: 524, fig. 2 (Port-of-Spain, 
Trinidad). 
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Anchoa filifera: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 105, fig. 45 (Trinidad) ; 
Idem, 1964, Fishes W.N. Atlantic, No. 1 (3) : 202, fig. 43 (Trinidad ; Fowler’s data corrected) ; 
Cervigon, 1969, Mems Soc. Crenc. nat. La Salle, 29 (84) : 218, fig. 7 (S.E. of Trinidad, i.e. 
Guyana, also Puerto Rico, Venezuela, Recife) ; Salaya & Salaya, 1969, Mems Soc. Cienc. nat. 
La Salle, 29 (84) : 253 (Venezuela). 

Anchoviella longipinna Beebe & Tee-Van, 1928, Zoologica, N.Y., 10 (1) : 48, with fig. (Haiti). 

Anchoa howelli1 Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 106, fig. 46 (Santos 
and Rio de Janeiro); Gines & Cervigén, 1968, Mems Soc. Cienc. nat. La Salle, 28 (79) : 30, 
40 (Guianas coasts). 

Anchoa filifera howelli: Cervigdn, 1969, Mems Soc. Cienc. nat. La Salle, 29 (84) : 221 (Recife, 
Brazil). 


Synonymy: Anchoa howelli is almost certainly the present species (as was 
assumed by Hildebrand, 1964: 204). Pectoral filaments are lacking in the holo- 
type (76:2mm S.L., USNM 100888), apparently broken, but are present in the 
paratypes. Cervigdn (1969 : 220) considered Anchoa howelli a southern subspecies 
of A. filifera (South American Atlantic coasts from Venezuela to Sao Paulo; cf. 
West Indies, Trinidad to Jamaica). This is discussed below (see NOTE). 


SPECIMENS. 


a. 1 fish, 70:0 mm S.L., off French Guiana, 06°43’ N : 54°31’ W, 13:1: 1971, at 40-41 m, temp. 
22:6°C, salinity 36-17%, coll. R. Vergara, BMNH 1971.6.21.12. 

b. 31 fishes, 57:4-64:6 mm S.L., Calamar, US Naval Dock, Port-of-Spain, Trinidad, 23 : 4: 1967, 
TABL 105821. 

c. 21 fishes, 48-0-59°8 mm S.L., Calamar Sta. 756, Chaguaramas Bay, Trinidad, 3~4 : 6 : 1969, coll. 
M. Yesaki (TABL Coll.). 

d. 7 fishes, 51:4-71'4 mm S.L., Calamar Sta. 724, Chaguaramas Bay, Trinidad, 19: 6: 1969, coll. 
J. Liefting (TABL Coll.). 

é. 5 fishes, 58:7-65.5 mm S.L., Calamar Sta. 59a, US Naval Dock, Trinidad, 23 : 6: 1967, coll. W. 

_ Rathjen (TABL Coll.). 

f. Ig fishes, 43-5—58-9 and 11 juveniles, 27-5-31:7 mm S.L., Ovegon, Port-of-Spain, Trinidad, 17 : 3: 
1966, fish pump (TABL Coll.). (Juveniles assumed to be this species.) 

g. 2 fishes, 45:2-47:7 mm S.L., Geronimo Sta. 79, US Naval Base, Port-of-Spain, Trinidad, 2:9: 
1965, coll. J. P. Wise (TABL Coll.). 


DESCRIPTION. Based on 12 fishes, 70:0 and 61:0-65:3 mm S.L., from Surinam 
(batch a) and Trinidad (batch 3). 
feet 12 (13), Dili 12, Pi (12) 13 (14), V.i6,_A iii 18 (f.4), Ig (7), 20 (I), g.r. 22 (£.1), 
23 (4), 24 (3), 25 (3), 26 (1). 
In percentages of standard length: body depth 20-2-22-1, head length (26:8) 
27°7-28-7 ; snout length 5-7-6-3, eye diameter 6:2-7:2, cheek length 10-4-11-2, 
length of upper jaw (25-7) 26-0-26-7, length of lower jaw 18-8--20-0; pectoral 
fin length 14-6-16-0, pectoral filament 25-9-27°9 (3 fishes complete only), axillary 
scale 8-5-10-9, pelvic fin length 8-g-10-1, axillary scale 8-5-9-9, length of anal fin 
base (17-2) 18-2-20-7; pre-dorsal distance 50-7-55:2, pre-pelvic distance 44-I- 


| 47°, pre-anal distance 63:0-70°I. 


Body fairly compressed, its width a little over twice in its depth, the latter four- 
fifths of head length; snout to occiput three-fifths of normal head measurement ; 
belly fairly acutely round, with a single (pelvic) scute. Anus close to anal origin. 


_ Snout prominent slightly less than eye diameter; eye covered by thin adipose 
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Fic. 53. Anchoa filifera (Fowler). From Hildebrand 1964. 


tissue. Maxilla with tapering tip (upper profile rounded, lower straight) projecting 
one-third to almost half eye diameter beyond tip of 2nd supra-maxilla and almost 
reaching to gill cover, projecting beyond articulation of lower jaw ; lower edge oi 
maxilla with a single series of conical teeth, evenly spaced and increasing slightly in 
length posteriorly, the longest 0-3 mm ; pre-maxillae with similar but much smaller 
teeth ; 1st (anterior) supra-maxilla slender, plate-like, a little longer than eye 
diameter, 2nd (posterior) supra-maxilla with spatulate expanded portion, about 
three-quarters eye diameter and about half depth of maxilla at that point. Lower 
jaw slender, its greatest depth 5:5 times in its length ; edge ot jaw with teeth finer 
and more close-set than in upper jaw, the first dozen teeth separated from the 
remainder by a distinct diastema ; vertical from dentary tip slightly before anterior 
border of eye. Lateral projections from vomer head bearing two to three small 
conical teeth ; a few granular teeth on pterygoids and ecto- and endo-pterygoids. 

Operculum narrow, its exposed width at mid-point four to five times in its height, 
its lower margin at an angle of about 70 degrees to the horizontal, covering all but 
a small crescent ot gill opening ; sub-operculum with an almost vertical hind margin 
and a very slight round projection at upper corner ; pre-operculum with a distinct 
excavation covered by maxilla tip. Least (diagonal) length of cheek 1-5 eye 
diameters or 2:5 times in head length. Dorsal surface of head with a median ridge 
separating the supra-orbital canals, the latter bridged by two bony struts, the 
posterior lying just behind a vertical from the hind border of the pupil. Frontal 
tips narrowly divided in midline posteriorly, the space between them fully occupied 
by the anterior arm of the supraoccipital ; a pair of fontanelles, reduced to mere 
transverse slits, behind the square posterior tips of the frontals. Pterotic bulla 
large, occupying about half of pre-epiotic fossa. 

Posterior border of gill opening evenly rounded. Isthmus brown (? silvery in 
life), tapering evenly forward but leaving exposed a prominent urohyal whose 
ventral profile bulges distinctly (as in Figure 55, A. lyolepis). Branchiostegal mem- 
brane narrow, covering a little over half of urohyal ‘bulge’, the longest branchio- 
stegal ray about equal to snout length. Gillrakers slender, the longest 0-66- 
0-80 eye diameter and three times length of corresponding gill filaments ; a series 
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of 12-17 fine spines on either face of gillraker and a further series of about 50 smaller 
spines along inner edge of raker; posterior face of 3rd epibranchial with seven 
short, triangular gillrakers. Pseudobranch present, exposed, I-10 times eye dia- 
meter, with 23-28 filaments, the last one to two lying beyond the hyomandibular 
facet. 

Dorsal origin slightly nearer to caudal base than to snout tip; base of fin with 
low scaly sheath of scales; longest dorsal ray short of tip of last ray by one-third 
eye diameter when fin depressed. Pectoral with a filamentous first unbranched 
ray reaching to halfway between tip of pelvic fin and anal origin (maximum) ; 
branched rays reaching to pelvic base or not quite; axillary scale present, 0-66— 
0-80 of fin without filament. Pelvic base nearer to pectoral base than to anal 
origin by 0-75-1-25 eye diameters ; large axillary scale present, four-fifths or equal 
to length of fin, and a long triangular scale between fins ; fins joined to each other 
and to the body by a membrane for about half their length. Anal origin equi- 
distant between pectoral base and caudal base ; base of fin invested in low scaly 
sheath. 


Scales : some retained on flanks ; striation pattern exactly as in A. lyolepis. 


Colour: body uniform light brown with a faint suggestion of a lighter band down 
flank (? a silver stripe in life). Fins hyaline but with some dark speckling on caudal, 
especially on hind margin. 


Note. Hildebrand (1964: 204) gave the range for Anchoa filufera as Puerto 
Rico, Jamaica, Haiti and Trinidad. Cervigdén (1969) described material from the 
Caribbean and also Atlantic coasts of Venezuela and he considered Hildebrand’s 
Anchoa howell1 (Santos and Rio de Janeiro) to be this species also; his Antillean 
and Caribbean specimens, as well as his eight specimens from Recife, effectively 
bridged the meristic differences which had separated A. howelli; the apparently 
slightly shorter pectoral (exclusive of filament) in the latter, noted by both Hilde- 
brand and Cervigén, may merely result from the paucity of specimens. 

From the descriptions given here, the morphometric and meristic differences 
separating A. filifera from A. lyolepis (see p. 145) are very slight. In the present 
A. lyolepis the body is a little more slender (17-4-20°5 per cent of S.L.; cf. 20-2- 
221 per cent in A. filifera), the head is a little longer (28-7—30-9 per cent of S.L. ; 
cf. (26-8) 27-7-28-7 per cent in A. filifera), and so too is the upper jaw (27:0-29°3 
per cent of S.L.; cf. (25-7) 26-0-26-7 per cent in A. filifera). However, the data 
given by Cervigén (1969), which were taken from nearly 500 specimens throughout 
_ their ranges, show an almost complete overlap. Slight differences occurred in the 
_ modal numbers of pectoral rays (14 in A. filifera, 13 in A. lyolepis), the length of 
that fin with the filament excluded (about 3 per cent longer in A. filifera in most 
specimens but not in Cervigén’s Brazilian material, i.e. A. howelli auct.), and the 
length of the pelvic fin (again slightly longer in A. filifera, but not in Brazilian 
| Specimens). In both species, Cervigén (Joc. cit.: tables 7, 12, 13) showed higher 
_ Tanges for gillrakers and anal rays in southern Caribbean as compared with Antillean 
| samples ; his Gulf of Mexico A. lyolepis sample had even higher ranges, similar to 
_ those for his small sample (eight fishes only) of A. filifera from Brazil. The only 
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meristic feature which did not overlap in his material was vertebral number (A. 
filifera 38-40, mean 38-9 and mode 39 ; A. lyolepis 41-44, mean 40-9 and mode 42). 

The close resemblance between A. filifera and A. lyolepis, even in the details given 
in the descriptions here, suggests that the filamentous pectoral ray may be merely a 
sexual or other non-specific character. The absence of the filament is not due to 
accidental loss since no trace of damage can be found in those specimens of A. lyo- 
lepis that have otherwise complete fins. In most of the samples the sex could not 
be determined with certainty, but in one batch from Trinidad (batch 6) both males 
(61:2-65:2 mm S.L.) and females (64:2-65-0 mm S.L.) were found amongst fishes 
with a long pectoral filament. The filament length was the same in both sexes. 
The difference found by Cervigén in vertebral counts also argues for the existence of 
two species. With Cervigén’s material, the distribution of A. lyolepis coincides 
with that of A. filifera throughout most of its range, except that A. lyolepis only is 
recorded from the Gulf of Mexico and Florida, while the records from Recife and 
southern Brazil are all A. filifera (filament present). A pectoral filament other- 
wise occurs only in species of the Indo-Pacific anchovy genera Setipinna (one ray) 
and Cozlta (6-12 rays), where it is present in both sexes. 


30. Anchoa lyolepis (Evermann & Marsh, 1902) 
(Figure 54) 

Stolephorus lyolepis Evermann & Marsh, 1902, Bull. U.S. Fish Comm., 20 (1) : 89, fig. 13 (Culebra, 
Puerto Rico; juveniles 30-37 mm S.L.); Cervigén, 1969, Mems Soc. Cienc. nat. La Salle, 
29 (84) : 238 (Puerto Rico, Gulf of Mexico to S. Caribbean). 

Anchovia platyargyrea Fowler, 1911, Proc. Acad. nat. Sci. Philad., 63: 216, fig. 4 (St Martin, 


West Indies). 
? Anchoa nasuta Hildebrand & Carvalho, 1948, Copeia, No. 4: 288, fig. 1 (Sao Sebastao Is., 


Brazil). 


Synonymy: Hildebrand (1964: 202) examined the type material of A. platy- 
argyvea and was satisfied that it was A. lyolepis. He included Engraulis (Siole- 
phorus) argentivittatus Regan as a possible synonym (Hildebrand 1943: 65 and 
1964), but the two species are quite distinct (see below, p. 147). The holotype of 
Stolephorus lyolepis is only 29:0mm S.L. (USNM 49528). The pseudobranch is 
long but does not pass beyond the hyomandibular facet and there is no ventral 
bulge to the urohyal. These are presumably juvenile features and it must be 
assumed that the specimen represents the species understood here. The probable 
identity of Anchoa nasuta as the present species is discussed below (p. 147). 


SPECIMENS. 
a. 1 fish, 52:0 mm S.L., Calamar Sta. 27d, Chaguaramas Bay, Trinidad, 10 : 3 : 1967, TABL 104634. 
b. 7 fishes, 49°3-56-4 mm S.L., Tobago, coll. Guppy, BMNH 1920.12.22.12-20. 
4 fishes, 46-8-52-7 mm S.L., Ovegon Sta. 2048, off coast of Brazil, 4°o’ N : 50° 35’ W, at 28 
fathoms, 12: 11: 1957, FMNH 74417. 
d. 16 fishes, 49°3-54:1 mm S.L., Calamar, US Naval Dock, Port-of-Spain, Trinidad, 23:4: 1967, 
TABL 105822. 
1 fish, 58-1 mm S.L., Coquette Sta. 21, off Surinam, 06°21’ N : 55°00’ W, at 14 fathoms, 12: 5: 


1957, USNM 186398. 
f. 1 fish, 67-8 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.12. 
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Fic. 54. Anchoa lyolepis (Evermann & Marsh). From Hildebrand 1964. 


DESCRIPTION. Based on 6 Tobago fishes, 49°3-56:4mm S.L. (batch 5) and six 
Trinidad fishes, 51-8-54:1 mm S.L. (batch d). 

Bist. (11) 12-13, D in -(1z) 12, P 1 11-13, V 1 6, A ii 18 (f.3), 19 (8), 20 (1), 
perenG (int), 20 (1), 2r (7), 22 (2), 23 (1). 

In percentages of standard length: body depth 17-4-20°5, head length 28-7-30:9 ; 
snout length 5-9—6-9, eye diameter 6-3-7-1, cheek length 11-5-12:3 (6 fishes), length 
of upper jaw 27:0-29°3, length of lower jaw 20-0-21°7 ; pectoral fin length 14-6- 
15°8, axillary scale 8-7-10-4 (6 fishes), pelvic fin length 9:3-10-1, axillary scale 
6:5-7-9 (6 fishes), length of anal base 17-8-20-7 ; pre-dorsal distance 50-5-57-0, 
pre-pelvic distance 47-4-49°6, pre-anal distance 65-0—68°8. 

Body fairly compressed, its width 1:75-2:00 times in its depth, the latter 0-66-— 
0-80 head length ; snout to occiput 1-75 in normal head measurement ; belly rather 
acutely rounded, with a single (pelvic) scute. Snout prominent, slightly less than 
eye diameter; eye covered by thin adipose tissue. Maxilla with tapering tip 
(upper profile rounded, lower straight) projecting 0-50-0-75 pupil diameter beyond 
2nd supra-maxilla and almost reaching to gill cover, projecting just beyond articu- 
lation of lower jaw; lower edge of maxilla with a single series of conical teeth, 
evenly spaced and increasing slightly in length posteriorly, the longest about 
03mm (at 67-°8mm S.L.); pre-maxillae with similar but much smaller teeth ; 
Ist (anterior) supra-maxilla slender, plate-like, equal to eye diameter, 2nd (posterior) 
supra-maxilla with spatulate expanded portion about three-quarters eye diameter 
and about two-thirds depth of maxilla at that point. Lower jaw slender, its 
greatest depth 5:5 times in its length ; edge of jaw with teeth finer and more close- 
set than those in upper jaw, the first dozen teeth separated from the rest by a distinct 
diastema ; vertical from dentary tip below anterior border of eye. Lateral pro- 
jections from vomer head with one or two teeth projecting backwards ; short or 
granular teeth on palatines, ecto- and endo-pterygoids. 

-Operculum narrow, its width at mid-point six times in its height, its lower margin 
at an angle of about 70 degrees to the horizontal, covering all but a small crescent 
of gill opening (Figure 55) ; sub-operculum with almost vertical posterior margin 

Io 
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S.OCC. 


Fic. 55. <Anchoa lyolepis, showing details of head (Trinidad specimen 67:-8mm 5.L., 
BMNH 1935.9.13.12). Cut-away portion of lower jaw shows the distinct bulge of the 
urohyal (hatched). Inset, dorsal view of occipital region showing frontals (fr.) closely 
apposed over the anterior arm of the supra-occipital (s.occ.), the posterior frontal 
fontanelles being virtually occluded (just visible on right side). 


and very slight rounded projection at upper corner (cf. prominent triangular pro- 
jection in A. spinifer). Least (diagonal) length of cheek 1:5 eye diameters or 2°5 
times in head length. Dorsal surface of head with a median ridge separating the 
supra-orbital canals, the latter bridged by two bony struts, the posterior lying just 
behind a vertical from the hind border of the pupil. Frontal tips narrowly divided 
in midline posteriorly, the space between them exposing a pair of crescentic posterior 
frontal fontanelles (0-8 mm long in a fish of 49-5 mm S.L.) but fully occupied by 
the anterior arm of the supra-occipital, the fontanelles being occluded, in the 
largest fish (67-°8mm S.L.) (Figure 55). Pterotic bulla large, occupying about 
three-quarters of pre-epiotic fossa. 

Posterior border of gill opening evenly rounded. Isthmus silvery, tapering evenly 
forward but leaving exposed a prominent urohyal whose ventral profile bulges 
distinctly (Figure 55). Branchiostegal membrane narrow, covering half of urohyal 


‘bulge’, the longest branchiostegal rays just less than snout length. Gillrakers. 
slender, about two-thirds eye diameter and over twice length of corresponding gill - 


filaments ; a series of about a dozen fine spines on either face of gillraker and 4 
further series of about 50 smaller spines along inner edge of raker ; posterior face 
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of 3rd epibranchial with nine short, triangular gillrakers. Pseudobranch present, 
exposed, 1-20 times eye diameter, with 32 filaments (largest fish), the final six lying 
beyond the hyomandibular facet. 

Dorsal origin nearer to caudal base by two-thirds eye diameter (1:5 eye diameters 
in smaller specimens) ; base of fin with low sheath of folded scales ; longest dorsal 
finrays short of tip of last ray by half pupil diameter when fin depressed. Pectoral 
tips broken in largest fish, just to pelvic base in smallest specimen, short of this by 
just over half eye diameter in others ; axillary scale present, three-quarters length 
of fin (lost in largest fish). Pelvic base one eye diameter before vertical from dorsal 
origin, nearer to pectoral base than to anal origin by three-quarters eye diameter ; 
axillary scale absent (? lost) ; final pelvic rays united to each other and to the body 
by a membrane for the proximal half of their length. Anal origin exactly below 
vertical from last dorsal ray and almost equidistant between caudal and pectoral 
bases ; bases of finrays invested in low scaly sheath. 


Scales: shed from anterior part of body in most cases ; unexposed portion with 
distinct ‘shoulders’ and rounded median projection, a single vertical striation con- 
tinuous across scale, preceded by four to five horizontal striae and three to four 
vertical striae which converge but rarely meet at the centre of the scale ; exposed 
portion with an irregular reticulation of striae, becoming finer in posterior scales ; 
hind edge of scale not eroded. Elongate alar scales present. 


Colour: body uniform light brown (in alcohol) with bright silver stripe equal to 
eye diameter (largest fish) or a little wider (smaller fishes), but narrowing slightly at 
each end. » 


Note. It was stated elsewhere (Whitehead 1967a, 1970) that A. argentivittatus 
(Regan) possessed a long pseudobranch and occluded posterior frontal fontanelles, 
based on examination of ‘the type’. In fact, the type jar contains three specimens 
which are clearly not members of this aberrant group of Azchoa (i.e. pseudobranch 
short, triangular fontanelles, anal origin before vertical from last dorsal ray, urohyal 
not exposed and not expanded ventrally). The source of this error is not apparent. 
On present evidence, therefore, A. argentivittatus cannot be considered closely 
related to A. lyolepis (cf. Hildebrand, 1943 : 65; 1964). 

The holotype of the Brazilian Anchoa nasuta has been examined (53:8 mm S.L., 

_ USNM 143903). It agrees well with the description given here for A. lyolepis 
_ except that it has slightly more gillrakers (25 ; cf. 19-23, mode 21). Daly (1970) 

_ considered A. nasuta distinct and assigned to it his Gulf of Mexico specimens with 
_ 24-28 gillrakers. Cervigdn (1969 : 240), however, found no such clear break in his 
_ Material and he postulated three approximate geographical groups of A. lyolepis : 


Anal finrays Gillvakers 
Gulf of Mexico and Florida 21-24 19-23 + 23-27 
Antilles 19-23 16-19 + 20-24 
Southern Caribbean 19-23 17-22 + 22-26 


In view of the considerable overlap in these counts, there seems little reason to 
separate A. nasuta from A. lyolepis. 
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ANCHOVIELLA Fowler, 1911 


Anchoviella Fowler, 1911, Proc. Acad. nat. Sci. Philad., 43: 211 (Type: Engvraulis perfasciatus 


Poey). 
Ampblova Jordan & Seale, 1925, Copeia: 31 (Type: Anchovia brevirostva Meek & Seale, 1925 — 


non Engraulis brevivostris Giinther, 1868). 


Hildebrand (1943) listed 19 species of Anchoviella, but his A. pallida belongs in 
Anchovia (see p. 106) and his A. eurystole and A. estauguae (probably the same 
species) are members of Engraulis (see p. 88). Four further species have been 
described, A. cayennensis by Puyo (1945), A. victoriae and A. mitida by Hildebrand 
& Carvalho (1948) and A. hildebrand: by Carvalho (1950). The second seems to be 
A. cavennensts, the third A. lepzdentostole and the fourth A. brevirostvis. In addition, 
Hildebrand (1943) overlooked A. theringi of Fowler (1941a), which may also be A. 
lepidentostole, and wrongly equated A. carrikert of Fowler (1941b) with A. brevirosiris 
when its low gillraker count of 14-15 makes it distinctive. 

Carvalho (1950) reviewed the Brazilian species and Hildebrand (1964) reassessed 
the species of the Western North Atlantic, but with little change from his previous 
conclusions. Some species were described from only one or two specimens (A. 
scitula, A. brevirostris, A. guianensis and A. brasiliensis), while others were based on 
juveniles (A. marcha, A. jamest and A. blackburnt). There is urgent need oi 
revision based on adequate material. The usefulness of the present study has been 
limited by the lack of specimens from outside the Guianas region. 

Jordan & Seale (1925) proposed the genus Amplova in recognition of the very 
short but deep maxilla in Anchoviella balboae. Hildebrand (1943) noted the similar 
condition in A. jamesi and A. brasiliensis (= A. brevirostris) but, in view of inter- 
mediate forms, preferred to use Amplova as a subgenus for these three species. 
Even this seems too categorical a division. 

Four species of Anchoviella only occur off Pacific coasts (A. scitula, A. marcha, 
A. parri and A. balboae). The remaining nine species, from Atlantic coasts and 
drainage, can be grouped in the following key : 


PROVISIONAL KEY TO THE SPECIES OF ANCHOVIELLA 


I. Anal origin below middle of dorsal base; anal iii 19-27 
A. Snout rather prominent; maxilla projecting at least one pupil diameter 


beyond eye 
1. Anal 25-29 (? lili 23-27); pectoral tips reaching to pelvic base ; 
gillrakers (n.r.) ; Para, Brazil . : . A. nattereri (Steind.) 


(see comment in Whitehead, 1970: 31) | 


2. Anal ili 19-22 ; ee tips not reaching to pelvic base ; gillrakers 
19-25 ; A, lepidentostole (p. 149) 
B. Snout very short and blunt ; meee See projecting less than one pupil 
diameter beyond eye A. jamesi (Jordan & Seale) 
II. Anal origin below or behind ain eeunll emer dorsal finray base; anal ill 13-20 
A. Lower jaw a little longer than upper, reaching anteriorly almost to tip of 


snout (Figure 57) ; gillrakers 24-27; analili 15-17 . A. brevirostris (p. 153) 
B. Lower jaw shorter than upper, reaching anteriorly at most to first half of 
snout 


| 


{ 
| 
) | 
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1. Gillrakers 14-19 
a. Analiii 20; gillrakers 19; pectorali1z2 . A. vaillanti (Steind.) 
(type redescribed in Whitehead, 1970: 30) 
b. Anal ili 14-15; gillrakers 14-15; pectoral i 11 
A. carrikeri Fowler 
2. Gillrakers 23-33 
a. Anal iii 16-17; gillrakers 23-26; pectoral i 11-13 
A. guianensis (p. 157) 
i. Maxilla projecting three-quarters eye diameter beyond 
eye ; cheek with distinct angle; estuaries and lower 
reaches of rivers, Guianas to Brazil. A. g. guianensis (p. 160) 
ii. Maxilla projecting half eye diameter beyond eye ; cheek 
deeper, without distinct angle; Bolivia, Peru, upper 


Amazon drainage . : A. g. alleni (Myers) 

b. Anal iii 13-16; gillrakers 24- 33: pectoral 113-15 
i Gillrakers 24-29 ; , . A. perfasciata (Poey) 
ui. Gillrakers 29-33 : : . A. cayennensis (p. 161) 


Four species of Anchoviella are here described from the Guianas region (A. lepi- 
dentostole, A. brevirosiris, A. guzanensis and A. cayennensis), of which the second is 
a new record for the area. For Venezuela, Schultz (1949), Cervigén (1969) and 
Mago (1970) listed two species, A. guianensis and A. blackburnt ; the record for the 
first was based on Fowler (1930), which referred solely to the Atlantic coast of 
Venezuela ; the Venezuelan A. blackburni (based on juveniles up to 38 mm S.L.) is 
here considered to be a species of Anchoa (see p. 131). Similarly, Anchovia elongata 
Meek & Hildebrand, which Hildebrand (1943: 126) placed in Anchoviella, thus 
extending the range of the genus westwards to the Canal Zone, is more likely a 
species of Anchoa (maxilla tip pointed and projecting o-8-1-0 mm beyond the 2nd 
supra-maxilla in the holotype and two paratypes, 69-7 and 58-4-60-9 mm S.L., 
USNM 81768 and 81746, 79585); a rather short maxilla occurs also in Anchoa 
ginsburgi (projects only 1-omm beyond the 2nd supra-maxilla in the holotype, 
46:0 mm S.L., USNM 119788) and in Anchoviella analis (? = Anchoa). 

The only species of Anchoviella which certainly occurs to the north of Trinidad is 
A. perfasciata (Poey), recorded from Mississippi to Florida and south to the West 
Indies. Possibly this species represents a northern form of A. cayennensis, or even 
A. guianensis, but more specimens must be examined before these three can be 
properly separated. 


31. Anchoviella lepidentostole (Fowler, 1911) 
(Figure 56) 


| Bove lepidentostole Fowler, 1911, Proc. Acad. nat. Sci. Philad., 63 : 214, fig. 3 (‘Surinam’). 


Anchoviella lepidentostole: Jordan, Evermann & Clark, 1930, Rept. U.S. Comm. Fish. (1928), 
2:49 (ref. to orig. descr.) ; Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2) : 127, 
fig. 55 (on holotype and paratype) ; Boeseman, 1963, Zool. Meded. Leiden, 38 (18) : 296 
(I fish, Surinam); Hildebrand, 1964, Fishes W.N. Atlantic, No. 1 (3): 224, fig. 50 (on 
holotype and paratype). 


| Amplova lepidentostole : Myers, 1940, Proc. Cal. Acad. Sci., (4) 23: 439 (on Fowler, 1911). 
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? Anchoviella theringi Fowler, 1941, Proc. Acad. nat. sct. Philad., 93 : 124, fig. 2 (Rio Jaguaribe, 
Brazil). 

Anchoviella hubbsi Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 128, fig. 2 (Rio 
Jaguaribe, Brazil). 

Anchoviella nitida Hildebrand & Carvalho, 1948, Copeia, No. 4: 294, fig. 4 (Victoria, Brazil). 


Synonymy: from the description and figure given by Fowler (1941), A. theringi 
is very close, if not identical, to A. lepidentostole, i.e. D 111i 12, Pi 12, A iii 20-22, 
g.r. I9, anal origin below middle of dorsal base, opaque white (presumably silver in 
life) lateral band as deep as eye, pectoral tips not reaching pelvic base. 

The status of A. hubbsi and A. nitida are discussed below (see NOTE). 


SPECIMENS. 


a. i1 fishes, 72:3-85:-9 mm S.L., Suriname river near Paramaribo, 31 : 3 : 1966, coll. W. Vervoort, 
RMNH 26281. 

b. 1 fish, 88-0 mm S.L., Surinam, coll. Deppe, labelled ‘Engraulis brownt’, ZMB 3881. 

c. 2 fishes, 76-5-77-°0 mm S.L., Suriname river near Brokopondo, by seine, 3 : 6: 1964, coll. M. 

Boeseman, RMNH 26282. 

1 fish, 85-4 mm S.L., Surinam, coll. Z. Salverda (descr. in Boeseman, 1963 : 296), RMNH 24705. 

3 fishes, 61-1-72:°3 mm S.L., mouth of Saramacca river just north of Boskamp, in small tidal 

creek, 23 : 7: 1966, coll. H. Nijssen, ZMA 110.522. 

f. 1 fish, 70:2 mm S.L., mouth of Coppename river near Hermina Bank, Surinam, 23: 6: 1966, 

coll. W. Vervoort, RMNH 26284. 

1 fish, 70-3 mm S.L., mouth of Demerara river, Guyana, coll. R. Lowe (McConnell), BMNH 

1963.4.18.42. 

1 fish, 75:3 mm S.L., off Georgetown, Guyana, coll. Graham, BMNH 1950.5.15.57. 

7. 6 fishes, 68-4—-84:3 mm S.L., Bourda fish market (from Chinese seine), Guyana, coll. R. Lowe 
(McConnell), BMNH 1963.4.18.36—41. 

y. 25 fishes, 21-5-40°5 mm S.L., mouth of Coppename river near Hermina Bank, 23 : 6: 1966, coll. 
W. Vervoort, RMNH 26285. 

k. 3 fishes, 37-3-42:2 mm S.L., Suriname river near Resolutie, 22 : 12 : 1942, coll. D. C. Geijskes, 
RMNH 18385. 

l. «fish, 75:2 mm S.L., Ovegon Sta. 2048, off Brazil, 4°00’ N : 50°35’ W, at 28 fathoms, 12 : II : 1957 
(as Anchoviella elongata), FMNH 74427. 

m. 8 fishes, 49:7-57:2 mm S.L., Ovegon Sta. 2048 (as above), FMNH 74396. 

n. 18 fishes, 23:6—-50°5 mm S.L., mouth of Coppename river north of Boskamp, fish trap at low tide, 
22:7: 1966, coll. H. Nijssen, ZMA 110.523. 

o. 1 fish, 24-9 mm S.L., Coppename river mouth, Surinam, by trawl at 10-20 m, 24-26: 8: 1964, 
RMNH 26286. 


Sa 


Saeed 


p. 2 fishes, 21-3-21:°9 mm S.L., mouth of Marowijne river near Galibi, in small drag-net, 2 : 6 : 1966, 


coll. W. Vervoort, RMNH 26287. 


g. 13 fishes, 21:2-28-2 mm S.L., mouth of Nickerie river (bought at fish market), September 1953, 


coll. D. C. Geijskes, RMNH 26288. 

vy. 10 fishes, 22:3-26-9 mm §.L., mouth of Suriname river at Resolutie, 22 : 12 : 1942, coll. D. C. 
Geijskes, RMNH 26289. 

s. 1 fish, 19mm S.L., as above, RMNH 26283. 

t. 1 fish, 26-2 mm S.L., Georgetown, Guyana, coll. Ellis, 1911, FMNH 54953. 

u. 1 fish, 38-0mm S.L., Ovegon Sta. 2209, off Venezuelan, 9°45’ N : 60°47’ W, at 20-22 fathoms, 
26:8: 1958, FMNH 74424. 

v. 94 fishes, 15:3-35-2mm S.L., junction of Barima and Arouka rivers, Guyana, Rosaura coll., 
BMNH 1971.11.18.3-97. 


w. 2 fishes 70:0-80:-6mm S.L., Coquette Sta. 1, off Surinam, 6°22’ N : 55°06’ W, 11:5: 1957, at . 


14 fathoms, USNM 186403. 
x. 1 fish, 55-9 mm S.L., Calamar Sta. 591, N.W. coast of Surinam, 12: 10: 1968 (TABL Coll.). 


DESCRIPTION. Based on 16 Surinam fishes, 70-6-88-0 mm S.L., from batches 
a-e listed above. 


a 
ee 
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Fic. 56. Anchoviella lepidentostole (Fowler). From Hildebrand 1964. 


Br.ot. 131-12, D in 12-13, P1 12-13 (14), V 16, A iii 19 (f.1), 20 (4), 21 (10), 22 (z), 
Ben 20 (1.4), 21 (8), 22 (2), 23 (2). 

In percentages of standard length: body depth 20-6-25:3 (26-7), head length 
22°9-25'2 (26-4), snout length 4:0-4-8, eye diameter 7-7-8-9; length of upper 
jaw 18-1-19°9 (20-7), length of lower jaw 15:8-16-8 (17-3); pectoral fin length 
14°0-16:0, pelvic tin length 8-6-9-2 (9:8), length of anal fin base (21-9) 24:4-26°0 ; 
pre-dorsal distance 51°5-55°0, pre-pelvic distance 42-9-45:7, pre-anal distance 
59°5-02°5. 

Body rather robust, its width twice in its depth, the latter more or less equal to 
head length; snout to occiput 1I°33-1I-50 times in normal head measurement ; 
belly acutely rounded, especially in smaller fishes, with a single (pelvic) scute. 
Snout blunt and short, only a little over half eye diameter ; eye covered by thin 
adipose tissue. Maxilla with blunt, slightly obliquely rounded tip projecting one- 
quarter pupil diameter beyond 2nd supra-maxilla and reaching exactly to anterior 
margin of pre-operculum (even in specimens down to 21:5 mm S.L.), just failing to 
reach vertical from articulation of lower jaw; entire lower edge of maxilla with a 
single series of close-set, slightly curved conical teeth,,evenly spaced and of even 
lengths but increasing in size posteriorly ; very fine teeth along distal half of pre- 
maxillae ; 1st (anterior) supra-maxilla spatulate, as long as pupil diameter, 2nd 
(posterior) supra-maxilla similar but more pointed posteriorly, its depth about 
three-quarters that of maxilla at the latter’s deepest point. Lower jaw slender, its 
depth 4:50-4-75 times inits length ; edge of jaw with teeth similar to those in upper 
_jaw, the first dozen separated from the remainder by a distinct diastema ; vertical 
from dentary tip about equidistant between tip of snout and anterior eye border. 
Posterior lateral projections from vomer head without teeth, palatines apparently 
toothless but small, rugose teeth on endo-pterygoids and along ventral edge of 
_ ecto-pterygoids. | 

Operculum fairly broad, its width just over twice in its length, its lower margin 
at an angle of about 45 degrees to the horizontal, entirely covering the gill opening ; 
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pre-operculum narrow, its greatest width about 2-75 in its height ; sub-operculum 
crescentic, its length 3-5 times in its depth. Least (diagonal) length of cheek equal 
to eye diameter or about 3-25 times in head length. Dorsal surface of head with a 
median ridge separating the supra-orbital canals, the latter bridged by two bony 
struts, the posterior strut oblique and its outer end lying on vertical from posterior 
pupil border. Frontal tips widely separated in midline posteriorly to expose a pair 
of triangular frontal fontanelles (1-8 mm long, together 2-1 mm broad, in a fish 
85:4mm S.L.) about half pupil diameter in length. Pterotic bulla small, occupying 
about one-third of the shallow pre-epiotic fossa. 


Posterior border of gill opening evenly rounded. Isthmus silvery, tapering evenly — 


forward to posterior border of branchiostegal membrane, the latter concealing the 
exposed portion of the urohyal. Branchiostegal membrane narrow, the longest 
branchiostegal ray slightly longer than snout length. Gillrakers slender, the longest 
half eye diameter and 1-33 times length of corresponding gill filaments ; a series of 
up to 20 fine spines down each side of gillraker and up to 40 shorter spines along inner 
edge of raker; posterior face of 3rd epibranchial with five to six short, triangular 
gillrakers. Pseudobranch present, invested by thin skin, its length just over half 
eye diameter, with about a dozen filaments. 

Dorsal fin origin equidistant between caudal base and anterior eye border ; base 
of fin with low scaly sheath; longest ray not surpassing tip of last ray when fin 
depressed. Pectoral fin tips failing to reach pelvic base by 0-75-1-00 eye diameter ; 
long axillary scale present, seven-eighths length of fin. Pelvic base equidistant 
between pectoral base and anal origin or up to half eye diameter nearer to the 
latter; axillary scale not present (probably lost) ; last two rays joined to each 
other and to the body for about three-quarters of their length by thin membrane. 
Anal origin below middle of dorsal base, i.e. beneath vertical from the base of 
the 7th or 8th branched dorsal finray; bases of finrays invested in low scaly 
sheath. 


Scales: almost completely shed in most specimens; unexposed portion with a 
single, continuous vertical striation preceded by three to four short radiating striae 
along anterior margin of scale, exposed portion with about three vertical, continuous 
striae, but all scales prone to fusion of striae to form reticulated pattern ; hind edge 
of posterior scales uneven (? eroded). Elongate alar scales present. 


Colour: body brown with a broad and very distinctive silver lateral band, its 
width equal to or a little greater than eye diameter but narrowing very slightly at 
either end. In some specimens, and especially in juveniles, the silvery band is faint 
or absent, perhaps due to the method of fixing and preserving the material. 


NoTE. This species does not seem to be uncommon in the Guianas but Boeseman 
(1963) was the first to record it since Fowler’s original description in 1911; Eigen- 


mann (1912) did not mention it. The type and a paratype were redescribed by 
Hildebrand (1943 : 127) who distinguished A. lepidentostole from the rather similar © 


A. hubbst Hildebrand (Sao Paulo, Brazil) by its broader silver stripe (greater than 
eye diameter) and lower gillraker count (19-20; cf. 22-25 in A. hubbst).. In the 
present material the silver stripe is at most only just broader than eye diameter, 
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while the range of gillrakers (19-23) now overlaps that of A. hubbsi. In six speci- 
mens of A. hubbsi from Paranagua Bay, Parana, south Brazil (86-3-96-9 mm S.L., 
BMNH 1969.4.23.1-5) the silver stripe varied from equal to eye diameter to I-20 
times as large, but the gillraker count is still slightly higher (23 in three fishes, 24 in 
one, 25 in two). It seems most likely that A. hubbsi is'‘merely a southern form of 
A. lepidentostole, possibly a subspecies. Anchoviella nitida, described from three 
specimens from Victoria by Hildebrand & Carvalho (1948 : 294, fig. 4), was stated 
to be very close to A. hubbsi ; the small proportional differences noted are to some 
extent bridged by the Guianas material listed here. With 23, 24, 24 gillrakers, 
A. ntida is clearly a member of the southern form. Comparison between the holo- 
type and a paratype of A. mitida (77-5, 74:1 mm S.L., USNM 143906, 143907) and 
four syntypes of A. hubbsi (88-2-98-4 mm S.L., USNM 119806) showed that the 
silver stripe is a little broader in the latter specimens (6-8-8-2 per cent of S.L. ; 
cf. 5°5-5°8 per cent in A. mztida) ; this difference in width could not always be 
expressed by its relationship to eye diameter. 

Anchoviella theringt, if truly a member of this group (see Synonymy), belongs with 
the northern group (19 gillrakers ; Jaguaribe river, a little south of Forteleza). 

On the gillraker counts given by Hildebrand (1943: table 22) and those made 
here, the northern and southern forms can be separated as follows : 


Gillrakers 
19 20 21 22 23 24 25 
Guianas (‘lepidentostole’) 3 5 8 2 2 
N.E. Brazil (‘thevingz’) I 
Victoria (‘nitida’) I 2 
Paranagua Bay (‘hubbsz’) 7. 11 6 3 


32. Anchoviella brevirostris (Gtinther, 1868) 


(Figure 57) 


Engraulis brevirostris Giinther, 1868, Cat. Fish. Brit. Mus., 7: 392 (Caxoeira, Paraguacu river, 
Province of Bahia, Brazil). 

-Anchoviella brevirostris: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 119 (part, 
1.e. repeat of Giinther’s description; Amazon specimens not this species); Idem, 1964, 
Fishes W.N. Atlantic, No. 1 (3) : 216 (the same). 

Anchoviella brasiliensis Hildebrand, 1943, Bull. Bingham oceanogr. Coil., 8 (2) : 138, fig. 62 
(Rio Ribeira de Iguapé, Sao Paulo, Brazil). 

Anchoviella hildebvandi Carvalho, 1950, Bolm Inst. paulista Oceanogr., 1 (2): 78, fig. 1 (near 
Caxoeira, Paraguacu, Province of Bahia, Brazil). 


Synonymy: a paratype of A. brasiliensis has been examined (62:2mm S.L., 
shrivelled, USNM 119807; holotype, Univ. Mich. 133633, not seen). The para- 
type has a very blunt snout, the lower jaw longer than the upper, the latter pro- 
_ jecting only 1-0 mm beyond the vertical from posterior eye margin, 26 gillrakers and 
iii 16 anal rays. It agrees in all respects with the description of A. brasiliensis 
given here. The status of A. hildebrandi is discussed below (p. 157). 


154 P. J. P. WHITEHEAD 


Fic. 57. Avxnchoviella brevivostyis (Giinther). Syntype, 72:6mm S.L., Paraguagu river, 
BMNH 1840.2.16.27. 


SPECIMENS. 


a. 2 fishes, 65-4-66-8 mm S.L., Berbice, Guyana, coll. Matthey, BMNH 1933.8.2.3-4. 
b. 8 fishes, 63:7-69:0 mm S.L., Suriname river near Paramaribo, 31 : 3 : 1966, coll. W. Vervoort, 


RMNH 26290. 
c. I fish, 53:2 mm S.L., Ovegon Sta. 2058, 2°29’ N : 48°58’ W, at 20 fathoms, 14: 11: 1957, FMNH 


66480 (with Odontognathus mucronatus). 
d. 8 fishes, 47:8-59°7 mm S.L., Ovegon Sta. 2048, 4°00’ N : 50°35’ W, at 28 fathoms, 12 : II : 1957, 


FMNH 67956. 
I fish, 45-3 mm S.L., Ovegon Sta. 2210, 9°39’ N : 60°40’ W, at 15 fathoms, 26: 8: 1958, FMNH 


74420. 

DESCRIPTION. Based on Io fishes, 63:7-69:°0mm S.L., from batches a and 0 
above. Gillraker counts include all specimens listed ; pectoral finray frequencies 
include counts on both sides for seven fishes. 
Br.St. (10) 11-12, D ii 13-14 (5), Pi 12 (f.2), 13 (2), 14 (8), 15 (5), V 16, A in (15) 
16-17, g.r. 24 (f.3), 25 (10), 26 (4), 27 (3). 
In percentages of standard length: body depth (18-6) 19:6-23-4, head length 
20°8-22-7 ; snout length 4:6-5:0, eye diameter 6-8—7-6, length of upper jaw 14:2- 
14°8, length of lower jaw 14:6-15°6 ; pectoral fin length 11-2-13:1, pelvic fin length 


8-2-9:2, length of anal fin base (15-4) 16-6-17-7; pre-dorsal distance 49:0-51°7, 


pre-pelvic distance 42-8-44:0, pre-anal distance 60°5—62:3 (64:2). - 
Body fairly compressed, its width 1:75-2:00 times in its depth, the latter about 


equal to head length ; snout to occiput 1-25 times in normal head measurement ; 


belly acutely rounded, with a single (pelvic) scute. Snout blunt, rounded, not 
projecting or ‘pig-like’, 1-5 times in eye diameter ; eye covered by thin adipose 
tissue. Maxilla with bluntly rounded, almost truncate tip (Figure 58), scarcely 
projecting beyond tip of 2nd supra-maxilla, failing to reach anterior border of pre- 
operculum by 0:33-0:50 pupil diameter, failing to reach articulation of lower jaw 
by same distance ; entire lower edge of maxilla with conical, slightly curved teeth, 


becoming progressively larger and more widely spaced posteriorly ; small teeth on | 


pre-maxillae ; 1st (anterior) supra-maxilla four-fifths of eye diameter and about 
seven times as long as deep, 2nd (posterior) supra-maxilla with slender anterior 
shaft and expanded posterior portion, the latter similar in shape to that found in 
Harengula or Herklotsichthys (Figure 58). Lower jaw fairly slender, its depth at 
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Fic. 58. Anchoviella brevirostris (Giinther). Detail of head, from a specimen 68-9 mm 
S.L., RMNH 26290. 


coronoid process 4:0—4:°5 times in its length ; edge of jaw with teeth similar to those 
in upper jaw, the first twenty separated from the rest by a distant diastema ; tip 
of lower jaw reaching almost to vertical from snout tip to give a rather clupeid-like 
appearance to snout. Posterior projections of vomer head with three or four small 
conical teeth, palatines with a few very small teeth and some small, scattered teeth 
on ecto- and endo-pterygoids. 

Operculum nearly three times as deep as broad (maximum measurements), its 
lower margin at an angle of 45 degrees to the horizontal, entirely covering gill 
opening ; pre-operculum fairly narrow, its greatest width about three times in its 
depth. Least (diagonal) length of cheek (eye rim to postero-ventral angle of 3rd 


infra-orbital) three-quarters eye diameter. Dorsal surface of head with a median 


ridge separating the supra-orbital canals, the latter bridged by two bony struts, 
the posterior strut very oblique and its posterior opening reduced to a very narrow 
slit. Frontal tips widely separated in the mid-line to expose a pair of triangular 
frontal fontanelles (1-5 mm long and together 1-5 mm broad in a fish of 66-2 mm 


S.L.), about two-thirds pupil diameter in length. Pterotic bulla large, occupying 


about half of pre-epiotic fossa. 
Posterior border of gill opening rounded. Isthmus silvery, tapering evenly for- 


_ ward to posterior border of branchiostegal membrane, the latter concealing the 
exposed portion of the urohyal. Branchiostegal membrane narrow, the longest 


branchiostegal ray a little longer than snout length. Gillrakers slender, the longest 
Just over eye diameter and almost twice length of corresponding gill filaments; a 
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series of about 20 fine spines down each side of gillraker and a few smaller, scattered 
spines along inner edge of raker, especially near tip; posterior face of 3rd epi- 
branchial with four to five short, triangular gillrakers. Pseudobranch present, 
invested by thin skin, its length just over half eye diameter, with about a dozen 
filaments. | 

Dorsal origin more or less equidistant between snout tip and caudal base ;_ base 
of fin probably invested in low scaly sheath, but scales now lost ; tip of longest ray 
not reaching to tip of last ray when fin depressed. Pectoral fin tips failing to reach 
pelvic base by 1-00-1°33 eye diameters; axillary scale present, three-quarters 
length of fin. Pelvic base slightly nearer to pectoral base than to anal origin ; 
axillary scale absent (? lost) ; last two rays joined to each other and to the body 
by a membrane for about half their length ; two long, narrow scales between the 
fins. Anal origin below vertical from antepenultimate branched dorsal ray or a 
fraction in front ; bases of finrays probably invested in low scaly sheath but scales lost. 


Scales: lost in most specimens ; unexposed portion with none (anterior scales) 
to three (posterior scales) horizontal and parallel striae and a single vertical striation 
which traverses scale, exposed portion with three to four very faint vertical striae ; 
posterior margin of scale slightly uneven (? eroded) ; alar scales present. 


Colour: body a uniform light brown, the head and belly silvery ; a faint silver 
midlateral stripe down flank, barely apparent in anterior third of body, about 
three-quarters eye diameter at deepest point (over anal fin). Fins hyaline. 


Note. The syntypes of Engraulis brevirostris Gunther have never before been 
figured or redescribed, so that authors have based gillraker numbers on presumed 
conspecific material and have not been aware of the distinctive herring-like appear- 
ance of the snout. The following counts and measurements were made on the two 
syntypes : 

Engraulits brevirostris, 70:7-72°6mm S.L., BMNH 1840.2.16.27 (ex Caxoeira, 

Paraguacu river, Bahia). | 
Br.St.. 11, 11, D ii 14, 14, P 115 (both sides), 14 (left) and 13 (right); V 16, 6, Aum 
16, 16, £.0.'25, 26. , | 
In percentages of standard length: body depth 17-7, 18-6, head length 23:2, 22:5 ; 
snout length 5-2, 5-1, eye diameter 7-9, 7-6, length of upper jaw 15-4, 14-7, length © 
of lower jaw 16-4, 15:6; pectoral fin length 12-7, damaged, pelvic fin length 8:8, 
8-5, length of anal fin base 15:6, 17:2; pre-dorsal distance 51-8, 52:0, pre-pelvic 
distance 45:0, 44:4, pre-anal distance 64:8, 64:8. 

In all respects the types agree with the detailed description given earlier for 
Guianas specimens. 

Hildebrand (1943 : 119) wrongly identified as A. brevirvostvis specimens from Lago 


Maximo and Teffé, far up the Amazon, as well as a small specimen from Lake | 
Rogagua (Bolivia). These fishes had only 18-19 gillrakers, however, and the | 


snout was typically the pig-like one of most engraulids. Hildebrand (loc. cit.) 
also identified (tentatively) as this species Anchoviella carrikert Fowler, but noted 
that only 14-15 gillrakers were described. 
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Carvalho (1950b) searched for specimens of A. bvevivostvis in material from the 
type locality (Caxoeira). He did not explicitly record the success of the search but 
the following year (Carvalho 1951) he gave a description of A. brevirostris that was 
presumably based on his material. His description specified only 14-15 gillrakers 
and clearly did not refer A. brevirosivis ; his specimens may have been Fowler’s 
A. carrtkert. Having assumed this low count to be correct for A. brevirostris, 
Carvalho described in his earlier paper a new species, Anchovtella hildebrandi, which 
in almost every respect resembles the true A. brevirosivis. Carvalho’s figure shows 
a fish with a rather clupeid-like snout, although the tip of the lower jaw is perhaps 
not advanced enough and the anal origin is perhaps a trifle farther back; but the 
overall appearance is very like A. brevirostris. The only major difference is in the 
lower gillraker count (20~25 ; cf. 24-27 in A. brevirostris) but there is no indication 
where the mode lay. Since A. /ildebrandi came from the type locality of A. brevi- 
rostris, it is possibly that species and is tentatively included in the synonymy given 
here. 

Disregarding misidentifications, the distribution of A. brevirostris is thus from the 
Rio Ribeira de Aguapé, Sao Paulo and the lower reaches of the Paraguacu in Brazil, 
to the lower reaches of Guyana and Surinam rivers and the open-sea records from 
the Ovegon collections. The most striking feature of the species is its lack of the 
typically pig-like snout of most anchovies, which is best expressed in its long lower 
jaw which exceeds the length of the upper jaw. This clupeid-like snout is also 
found in the Pacific A. balboae (Jordan & Seale) and the Brazilian A. jamesi (Jordan 
& Seale), distinguished from A. brevirostris chiefly by the more advanced anal 
origin, and much shorter maxilla. 


33. Anchoviella guianensis (Eigenmann, 1912) 
(Figure 59) 


Stolephorus guianensis Eigenmann, 1912, Mem. Carnegie Mus., 5: 447, pl. 62 (5) (Bartica 
Rocks and Morawhanna, Demerara rivers, Guyana). 

Anchoviella guianensis: Fowler, 1931, Proc. Acad. nat. Sci. Philad., 83: 392, 406 (La Brea 
Beach, Trinidad, also Cafio de Guanoco, Venezuela); Hildebrand, 1943, Bull. Bingham 
oceanogr. Coll., 8 (2) : 122, fig. 52; Idem, 1964, Fishes W.N. Atlantic, No. I (3) : 217, fig. 47 
(repeat). / 

? Stolephorus brownii: Puyo, 1949, Faune Empire franc., 12, Poiss. Guyana frang. : 154, fig. 77 
(French Guiana). 

Amplova alleni Myers, 1940, Proc. Calif. Acad. Sci., (4) 23: 441 (Lake Cashiboya, Peru). 


Synonymy : Puyo’s fishes may have been the present species but the description 
and figure are poor (anal origin behind last dorsal ray in figure but ‘sur la perpen- 
diculaire abaissée du milieu de la dorsale’ in text ; no gillraker count). 


SPECIMENS. 


a. 8 fishes, 53:2-62°5 mm S.L., Mataroni Creek, Approuague river, French Guiana, coll. Ternetz, 
BMNH 1926.3.2.14-21. 

6. 1 fish, 60:0 mm S.L., Surinam, purchased Kappler, BMNH 1870.3.10.33. 

c. 4 fishes, 44-9-51:2 mm S.L., junction of Barima and Arouka rivers, Guyana, Rosaura coll., 
BMNH 1971. 11. 18 : 16-19. 
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Fic. 59. Anchoviella guianensis (Eigenmann). From Hildebrand 1964 (modified). 


d. 1 fish, 39:1 mm S.L., tributary creek of Marowijne river between Mopikondre and Bigiston, 


Surinam, 17 : 6: 1966, coll. W. Vervoort, RMNH 26201. 
I fish, 35-4 mm S.L., mouth of Marowijne river, Surinam, 2 : 6: 1966, coll. W. Vervoort, RMNH 


26292. 
jf. 4 fishes, 21-9-27-4 mm S.L., mouth of Marowijne river near Galibi, Surinam, 1 : 6: 1966, RMNH 


26293. 
. 3 fishes, 23-8—-27:3 mm S.L., mouth of Marowijne river near Galibi, 05°45’ N : 54°00’ W, 1-2:7: 


1966, coll. H. Nijssen, ZMA 110.525. 
h. 1 fish, 22-1 mm S.L., mouth of Marowijne river, Surinam, I: 7 : 1966, coll. H. Nijssen, ZMA 


110.526. 


DESCRIPTION. Based on 12 fishes, 44-9-62:3 mm S.L., from Guyana (4), Surinam 
(x) and French Guiana (8), as listed in batches a—c above. 
Br:St. 11, Dau (11), 12, Pi 12 (13),-V 16, A 11.15 (1.4), 10:(6), 17 (2), 2.23) (ta eee 
(5), 25 (2), 26 (3), scales in lateral series 36 (1 fish), vertebrae 40 (1 fish). 
In percentages of standard length: body depth 18-8—20-4, head length 21-7-23-7 ; 
snout length 4:4-5:3, eye diameter 6-7—7-°8, length of upper jaw 14:2-16-0, length 
of lower jaw 13°8-15'6; pectoral fin length 13-5-16-6, pelvic fin length 10-5-12°5, 
length of anal base 15-0-17:0; pre-dorsal distance 49-8—53-0, pre-pelvic distance 
42°2-45°5, pre-anal distance 63-7—67-7. 

Body fairly compressed, its width 1-66-1-75 (2:25) in its depth, the latter a little 
less than head length ; snout to occiput about 1-25 in normal head measurement ; 


belly acutely rounded, with a single (pelvic) scute. Snout prominent, 1-33-1°50° 


times in eye diameter; eye covered by thin adipose tissue. Maxilla with blunt, 
sometimes obliquely truncated tip (Figure 60), scarcely projecting beyond tip of 
2nd supra-maxilla, failing to reach anterior border of pre-operculum by half pupil 
diameter, failing to reach articulation of lower jaw by two-thirds pupil diameter ; 
entire lower edge of maxilla with very small conical teeth, becoming slightly larger 
posteriorly ; even smaller teeth on pre-maxillae ; 1st (anterior) supra-maxilla three- 
quarters eye diameter, six to seven times as long as deep but posterior third nar- 


rower, 2nd (posterior) supra-maxilla with slender anterior shaft and expanded — 


posterior portion, the latter similar in shape to that found in Harengula or Herklots- 
ichthys (Figure 60). Lower jaw slender, its depth 4:25-4:50 times in its length ; 
edge of jaw with teeth similar to those in upper jaw, the first dozen teeth separated 
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Fic. 60. <Anchoviella guianensis (Eigenmann). Detail of head, from a specimen 60-0 mm 
S.L., BMNH 1870.3.10.33. 


from remainder by distinct diastema ; tip of lower jaw reaching to first third of 
snout. Posterior projections of vomer with three to five very small conical teeth 
and lines of small teeth on palatines, ecto- and endo-pterygoids. 

Operculum 2:25 times as deep as broad, its posterior margin evenly rounded, its 
lower margin rising at an angle of about 40 degrees to the horizontal ; pre-operculum 
with posterior and ventral margins forming a right-angle, the corner rounded ; 
exposed portion of sub-operculum long and narrow, 4:5 times as long as deep. Hind 
edge of gill cover with fleshy border. Least (diagonal) length of cheek (eye rim to 
postero-ventral angle of 3rd infra-orbital) three-quarters eye diameter. Dorsal 
surface of head with a median ridge separating the supra-orbital canals, the latter 
bridged by two bony struts, the posterior oblique but its posterior opening larger 
than in A. brevirostris. Frontal tips widely separated in the midline posteriorly to 
expose a pair of fontanelles of variable shape depending on the shape of their lateral 
boundaries (sigmoid, straight, concave), the fontanelles 1-2-1-6 mm in length and 
width (about three-quarters width of pupil). Pterotic bulla large, ovoid, almost 
filling pre-epiotic fossa. 

Posterior border of gill opening evenly rounded. Isthmus probably silver in life, 
tapering evenly forward to hind margin of branchiostegal membrane, the latter 
concealing the exposed portion of urohyal. Branchiostegal membrane narrow, the 
longest branchiostegal ray equal to snout length. Gillrakers slender, the longest 
0°50-0-75 eye diameter and 1:5 times length of corresponding gill filaments; a 
Series of about 20 spines on each side of gillraker and some scattered but smaller 


Spines down the inner edge of the raker; posterior face of 3rd epibranchial with 
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four to six small triangular gillrakers. Pseudobranch present, invested in thin 
skin, its length just over half eye diameter, with about a dozen filaments. 

Dorsal origin equidistant between tip of snout and caudal base; base of fin 
invested in low scaly sheath ; tip of longest ray reaching or just surpassing tip of 
last ray when fin depressed. Pectoral fin tips failing to reach pelvic base by 0-5-I-0 
eye diameter (one-third eye diameter in the slightly smaller Guyana specimens) ; 
axillary scale present, 0-66-—0-75 length of fin. Pelvic fin base equidistant between 
pectoral base and anal origin (but one-quarter eye diameter nearer to pectoral base 
in Guyana specimens) ; axillary scale present, a little over half length of fin; last 
two rays joined to each other and to the body by a thin membrane for nearly half 
their length ; a long narrow scale between the fins. Anal origin 0:25-0:50 eye 
diameter behind base of last dorsal ray, nearer to pelvic base than to caudal base by 
about the length of its own base ; base of fin invested by low scaly sheath. 


Scales: mostly shed but complete in the single Surinam specimen. Anterior 
border with distinct ‘shoulders’, unexposed portion of scales with two to eight 
horizontal striae (more in posterior scales) followed by an irregular vertical striation 
traversing whole scale; exposed portion with a reticulated pattern of striae, the 
posterior margin of the scale becoming slightly produced and eroded in scales on the 
caudal peduncle. Alar scales present. 


Colour: body light or medium brown, with a well-marked silver lateral stripe 
broadest over anal origin (half eye diameter) but tapering rapidly forwards and 
disappearing between pelvic and pectoral interspace (stripe barely apparent in 
Guyana specimens) ; a thin peppering of melanophores above silver stripe. Head 
and belly silver. Fins hyaline except in Guyana specimens where upper, lower and 
hind margins of caudal, as well as alar scales, brown. 


Note. The distribution of this species is difficult to determine from descriptions 
alone. Fowler (1931 — Trinidad, also Cafio de Guanoco, Venezuela) merely referred 
to specimens collected ; Myers (1940 —- Lagoa Grande, near Obidos on the lower | 
Amazon) gave a brief description which fits the species except that the anal origin | 
is below the roth dorsal ray and not under or behind the last dorsal ray, as in the | 
present material and in Eigenmann’s original description ; Myers (Joc. cit.) further | 
equated two juvenile specimens of 30 and 37 mm from Lake Rogagua in Bolivia, | 
identified as Anchovia brevirostris by Pearson (1924), with Anchoviella guanensis, | 
having made a comparison with one of Eigenmann’s paratypes. Hildebrand | 
(1943 : 123) based his redescription of the species on an Eigenmann paratype and | 
also on a more slender and rather poorly preserved specimen (62 mm S.L., FMNH | 
15480) from Itacoatiara, Amazones (Brazil). He also found rather minor differ- | 
ences between A. guianensis and A. alleni (Myers), known only from the Peruvian | 

| 


Amazon, some 3200 km from the sea. The other British Museum material that can 
be identified as the present species is six juvenile fishes from Marajo Is., at the | 
mouth of the Amazon (30-3-43°6 mm S.L., BMNH 1925.10.28.14-18). It is possible 
that the specimens from coastal areas and the lower parts of the Amazon are | 
A. guianensis, but that the Bolivian material belongs with the Peruvian A. allent. | 
However, examination of two paratypes of A. alleni (67-9-69:0 mm S.L., Lake | 


| 
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Cashiboya, Peru, USNM 119003) showed so little variation from the Guianas 
material described here that the two forms seem at most subspecies. Other speci- 
mens, from the Rio Mamoré, Bolivia (AMNH unregistered) confirm this view. 


34. Anchoviella cayennensis (Puyo, 1945) 
(Figure 61) 


Stolephorus cayennensis Puyo, 1945, Bull. Soc. Hist. nat. Toulouse, 80: 101, fig. 1 (Cayenne 
river at Macouria, but reported from Mahury river and mouth of Kourou); /dem, 1940, 
Faune Emp. frang., 12, Poiss. Guyane franc. : 157, fig. 80 (repeat). 

Anchoviella cayennensis : Hildebrand, 1964, Fishes W.N. Atlantic, No. 1 (3): 212 (on Puyo). 

Anchoviella victoriae Hildebrand & Carvalho, 1948, Copeia, No. 4: 292, fig. 3 (Victoria, Brazil). 


Synonymy: Puyo’s original description of S. cayennensis is poor but seems to 
refer to the species described here. The present specimen agrees in most respects 
with the types of A. victoriae (93-7 and 87-5-90°8 mm S.L., USNM 143901-2), but 
it differs in having a lower dorsal count (iii 10; cf. iii 12-13). If the Marajo Is. 
specimens (see NOTE below) are this same species, then the Surinam fish merely has 
an unusually low dorsal count. See also Addendum, p. 186. 


SPECIMENS. 
a. i fish, 56-2 mm S.L., mouth of Coppename river near Hermina Bank, Surinam, 23 : 6: 1966, 
coll. W. Vervoort, RMNH 26294. 
DESCRIPTION. Based on the single Surinam specimen above. 
mice rs, 111 10, V16,.Pi15, A in 13, g.r. 30. 


In percentages of standard length: body depth 18-5, head length 24-9; snout 
length 4-5, eye diameter 7:8, length of upper jaw 16-7, length of lower jaw 16-4, 
length of cheek 6-0 ; pectoral fin length 16-0, pelvic fin length 10-2, length of anal 
fin base 13:4; pre-dorsal distance 53:3, pre-pelvic distance 48-2, pre-anal distance 
69°8. . 

Body fairly compressed, its width twice in its depth, the latter 1-33 times in head ; 
snout to occiput two-thirds of normal head measurement ; belly acutely rounded, 
with a single (pelvic) scute. Snout prominent, 1-8 times in eye diameter; eye 
covered by thin adipose tissue. Maxilla with evenly rounded tip (Figure 62a), 
slightly projecting beyond tip of 2nd supra-maxilla, failing to reach anterior margin 
of pre-operculum by half pupil diameter, failing to reach posterior tip of lower jaw 
by two-thirds pupil diameter ; entire lower edge of maxilla with very small conical 
teeth, becoming slightly larger posteriorly ; even smaller teeth on pre-maxillae ; 
Ist (anterior) supra-maxilla elongate, eight times as long as deep, only slightly 
narrower in posterior third, 2nd (posterior) supra-maxilla with slender anterior shaft 
and expanded posterior portion, the latter similar in shape to that found in Harengula 
or Herklotsichthys (Figure 62a) but not as deep as in A. guianensis. Lower jaw 

Slender, its depth 4-5 times in its length ; edge of jaw with fine teeth as in upper 

jaw, the anterior dozen separated from the rest by a distinct diastema ; tip of lower 

_ Jaw reaching to first quarter of snout. Posterior projections of vomer with one or 
two minute teeth, lines of conical teeth on palatines, ecto- and endo-pterygoids. 


IeTt 
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Fic. 61. <Anchoviella cayennensis (Puyo). From Hildebrand & Carvalho 1948 (as 
A. victoriae). 


Operculum about twice as deep as broad, its lower margin rising at an angle of 
about 60 degrees to the horizontal; pre-operculum with its posterior and ventral 
margins forming an approximate right angle ; exposed portion of sub-operculum 
long and narrow. Least (diagonal) length of cheek (eye rim to postero-ventral angle 
of 3rd infra-orbital) three-quarters eye diameter. Dorsal surface of head with 
median ridge separating the supra-orbital canals, the latter bridged by two bony 
struts, the posterior oblique and its posterior opening as in A. gusanensis (cf. A. 
brevirostris, where it is minute). Frontal tips not widely separated in the midline 
posteriorly (Figure 62b), a pair of fontanelles exposed with convex lateral borders, 
the fontanelles 1-1 mm long and together 1-5 mm in width. Pterotic bulla incon- 
spicuous, not bulging out into pre-epiotic fossa. 

Posterior border of gill opening evenly rounded. Isthmus silver, tapering evenly 
forward to hind margin of branchiostegal membrane, the latter concealing exposed 
portion of urohyal. Branchiostegal membrane narrow, the longest branchiostegal 
ray just over snout length. Gillrakers slender, the longest half eye diameter and 
1°33 times length of corresponding gill filaments; a series of about 15 spines on 
each side of gillraker and minute scattered spines down inner edge of raker ; 
posterior face of 3rd epibranchial with seven small triangular gillrakers. Pseudo- 


branch present, invested with thin skin, its length three-quarters of eye diameter, 


with about 20 filaments. | 
Dorsal origin equidistant between anterior eye border and base of caudal ; base 


of fin invested in low scaly sheath ; longest rays just reaching to tip of last branched 
ray when fin depressed. Pectoral fin tips failing to reach pelvic base by almost one 
eye diameter; axillary scale present, its tip broken but almost as long as fin. 
Pelvic fin base equidistant between pectoral base and anal origin ; axillary scale 


present (right only), tip broken but about three-quarters length of fin; last two- 
rays joined to each other and to the body by a thin membrane for about half their — 


length ; a short triangular scale between the fins. Anal origin half eye diameter 
behind last dorsal ray, nearer to pelvic base than to caudal base by 1-125 eye 
diameters ; base of fin invested by low scaly sheath. 
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Fig. 62. Anchoviella cayennensis (Puyo). Detail of head to show a jaws and opercular 
series, and 6 the posterior frontal fontanelles (black). From a specimen 56:2 mm S.L., 
RMNH 26294. 


Scales: mostly lost. Anterior border with distinct ‘shoulders’ and median 
prominence, unexposed portion of scale with a single complete vertical striation, 


_ preceded in the posterior scales by short radial striae ; exposed portion of scale with 


a vertical striation, often curved, but the whole area reticulated in posterior scales ; 
scales along back with six to seven longitudinal striae ; posterior margin of scales 


slightly produced and eroded in scales of caudal peduncle. Alar scales present. 
tity 
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Colour: body light brown, with a very well-marked silver lateral stripe, three- 
quarters eye diameter but only slightly tapering towards tail; a series of melano- 
phores below (and concealed by) upper edge of guanine layer. Fins hyaline but a 
few brown chromatophores on alar scales. | 

Note. The descriptions and figure of Stolephorus cayennensis by Puyo (1945; 
1949) are rather poor and his material is not in the Muséum National d'Histoire 
Naturelle in Paris (Dr M.-L. Bauchot, im liti.). His two specimens were com- 
paratively large (130-135 mm total length, 1.e. about 110 mm S.L.) and his counts 
should be accurate. Unfortunately, he gave no gillraker count. The anal count 


of g-11 (presumably 11 7-9, or perhaps 11 8-10 if only one unbranched ray was ~ 


included) is the lowest ever recorded in this genus. It is approached, however, by 
counts made on eight fishes from Marajo Is., Brazil, which appear to be the present 
species : 

8 fishes, 41-6-52:4 mm S.L., Marajo Is., coll. Ehrhardt, BMNH 1925.10.28.6-13. 

Dw 11 (.3)) 12 (4), 13 (1), A mir (1), 12 (4) 213 (3), 2-5. 300-4 emi 

In Puyo’s material, the anal origin is said to be below the last dorsal ray (but 
somewhat behind in the present Surinam specimen and in A. wictoriae). Finally, 
both Puyo’s cayennensis and Hildebrand & Carvalho’s victoriae had a distinctive 
dark line above the midlateral silver stripe. Absence of this dark line in the Surinam 
Specimen may be due to preservation ; Puyo at least described his specimens fresh. 

The similarities between the present specimen and the descriptions of A. cayen- 
nensis and A. victoriae, reinforced by the data from the geographically intermediate 
Marajo Is. specimens, strongly suggest that this is a single species occurring from 
Victoria northwards to the Guianas. It resembles A. guzanensis but can be dis- 
tinguished by its lower anal count, smaller posterior frontal fontanelles, slightly 
more slender maxilla, and greater number of gillrakers.* 


Anchoviella sp. 
The following specimens cannot be identified with the four Guianas species 
described here. 
2 fishes, 35-0-36-2 mm S.L., Rockstone, Guyana, 1937, coll. Blake, FMNH 50160. 
These fishes have a short anal fin (iii 13-14), beginning half pupil diameter behind 


the last dorsal ray; lower jaw much shorter than upper, the snout being very 


prominent ; 23 and 26 gillrakers; pectoral i 10, 10, its tip failing to reach pelvic 
base by three-quarters eye diameter ; maxilla tip blunt, reaching to pre-opercular 
margin and almost to articulation of lower jaw, not projecting significantly beyond 
tip of 2nd supra-maxilla ; no silver lateral stripe (? due to preservation, the speci- 
mens being overall dark brown). 

These specimens would have been identified as Anchoviella perfasciata but for 


the very low pectoral count (cf. i 13-16). In Hildebrand’s specimens (including | 
Poey material), and in the few British Museum specimens, the anal fin begins under _ 


the last dorsal ray or a fraction behind it, and the maxilla does not reach the 


preopercular margin. 
* See also comments in Addendum (p. 186) 
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LYCENGRAULIS Ginther, 1868 


Lycengraulis Giinther, 1808, Cat. Fish. Brit. Mus., 7: 385, 399 (Type: Engvaulis grossidens 

Agassiz). 

Members of Lycengraulis closely resemble species of Anchoa but have enlarged 
caniniform teeth, especially in the lower jaw and also along the maxilla, on the 
postero-lateral arms of the vomer, on the palatines and on the pterygoids. Between 
the larger lower jaw teeth, which are firmly anchored, there are often smaller 
caniniform teeth that are loosely attached. The largest jaw teeth are 0:25-0:33 
eye diameter, usually even in small specimens, but the teeth in the Pacific L. poeyz 
are much smaller (about one-sixth to one-seventh of eye diameter) ; this species 
might be mistaken for Anchoa spinifer but it lacks the characteristic triangular 
projection on the sub-operculum (Figure 43) and has fewer anal rays (ili 22-27 ; 
cf. ii 33-38 in A. spinifer). In Lycengraulis the dorsal fin is set further back on 
the body, being much nearer to the caudal base than to the snout (about equi- 
distant in Anchoa). 

Lycengraulis appears to be an offshoot of Anchoa that has specialized towards 
carnivorous habits in rivers and estuaries, the more posterior dorsal fin and shorter 
anal fin being adaptations for the speed required by a predator on fishes. In its 
atrophy of the anterior gillrakers, Auchoa spinifer seems to approach Lycengraulis 
poeyt and L. bates, but it has a rather deep and compressed body and the anal fin 
is longer than in any other species of Anchoa (Hildebrand, 1943 : 35-36). 

Enlarged caniniform teeth have been independently evolved in the Indo-Pacific 
Lycothrissa crocodilus (see description in Whitehead e¢ alt 1966: 134) as well as 
in the clupeids Chirocentrodon (Figure 28) and the West African Cynothrissa and 
Odaxothrissa. Large caniniform teeth are also characteristic of the Indo-Pacific 
Chivocenirus. All are carnivorous; for Lycengraulis simulator, de Plaza (1962) 
examined over 300 stomachs and recorded fish remains in 82 per cent of those con- 
taining food, the remainder having fed on crustaceans (Palaemonetes, copepods), 
insects and their larvae (notonectids, Diptera). 

Hildebrand (1943) recognized seven species of Lycengraulis, but Fowler’s Anchovia 
abbott seems to be a synonym ot L. grossidens (p. 177), while Hildebrand’s L. bar- 
bourt is most probably L. batesii (p. 171). Two species have been described sub- 
sequently. Lycengraulis limnichthys Schultz, 1949, confined to Lake Maracaibo 
and its affluent rivers, seems to be no more than a subspecies of L. grossidens 
(p. 178). Lycengraulis simulator de Plaza, 1962, from the Parana river, is very 
close to L. olidus, with considerable overlap between the two in all meristic and 
morphometric features ; according to Ringuelet, Aramburu & Aramburu (1967) the 
distribution of the two species also overlaps (Rio Parana, Rio de la Plata, Mar del 
Plata). 

Hildebrand (1943) separated his species of Lycengraulis on the length of the gill- 
Takers (longest equal to pupil in grossidens, olidus, poeyi and batesii ; scarcely half 
pupil diameter in abbotti, barbouri and schroederi). However, the Guianas and 
other specimens examined here show that relative gillraker length varies with size 
_ Of fish, so that a full range of specimens may cover both possibilities. Hildebrand 
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(loc. cit.) also distinguished between species with a sharply pointed and long maxilla 
(grossidens, abbotti) and those with a shorter and/or blunter maxilla (olidus, batesit, 
barbourt and schroeder1). Here again there appears to be some intraspecific varia- 
tion. The holotype of L. oldus (210mm S.L., BMNH 1872.6.8.12) has a fairly 
sharply pointed maxilla tip that reaches 1-5 mm beyond the articulation of the 
_ lower jaw (and gillrakers only three-quarters of pupil), while smaller specimens 
from Rio Grande do Sul (129°3, 130°8, 172-5mm 3S.L., BMNH 1885.2.3.71-72, 
1886.1.21.52) have the maxilla projecting about as far but its tip very sharply 
pointed (smallest fish) to rather rounded (largest fish) ; also, the gillrakers range 


from equal to pupil to three-quarters of pupil, being relatively shorter in the largest — 


fish. A further feature used by Hildebrand (loc. cit.) is the length of the cheek 
relative to the eye, but as he recognized, this too can vary with size of fish (longer 
in larger fishes). 

Much larger and more representative collections must be examined before the 
species of Lycengraulis can be properly worked out. For the moment, the various 
forms seem to be referable to three more or less distinct groups. 


Pacific species 

1. Lycengraulis poeyit. Gillrakers 16-18 + 19-23, the rakers short, showing 
atrophy in larger fishes, four to five rudimentary rakers on both upper and lower 
arches in large adults; lower jaw teeth not strongly enlarged, the longest one- 
sixth to one-seventh of eye diameter ; pectorali 15-16; Panama (poeyz only). 


Atlantic species 

2. Lycengraulis bates complex. Gillrakers g-12 + 12-15, short, showing atrophy 
in larger fishes, many gillrakers rudimentary on 2nd to 4th arches, longest 
rakers on Ist arch 0-33-0-75 pupil diameter ; lower jaw teeth strongly enlarged, 
the longest 0:25-0:33 eye diameter (equally enlarged in juveniles — Figure 65c) ; 
pectoral i 14-15 (Guianas) or i 12-13 (upper river specimens of Hildebrand, 
1943) ; Guianas, northern half of Brazil (bates, barbourt). 

3. Lycengraulis grossidens complex. Gillrakers 12-20 + 16-26, longer, few 
atrophied even on 2nd to 4th arches, longest rakers equal to or greater than 
pupil at 70-100 mm S.L. but often 0-66-0-75 pupil diameter in larger fishes 
(half pupil in L. schroedert holotype, 225 mm S.L.) ; jaw teeth strongly enlarged 


(less so in juveniles —- Figure 69); pectoral i (12) 13-14 (15); Venezuela to 


Brazil (grossidens, abbott:, limnichthys, olidus, simulator, schroedert). 


35. Lycengraulis batesii (Ginther, 1868) 
(Figure 63) 
Engraulis batesit Giinther, 1868, Cat. Fish. Brit. Mus., 7: 399 (Para river, Brazil). 


Lycengraulis batesii: Hildebrand, 1943, Bull. Bingham oceanogr. Coll., 8 (2): 148, fig. 67 ; 


(upper parts of Orinoco and Amazon); Idem, 1964, Fishes W.N. Atlantic, No. 1 (3) : 240, 
fig. 56 (repeat) ; Boeseman, 1956, Zool. Meded. Leiden, 34 (12) : 185 (Suriname river — batch 
o below) ; Gines & Cervigén, 1968, Mems Soc. Cienc. nat. La Saile, 28 (79) : 31, 40 (Guianas 
coasts). 
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Lycengraulis barbourt Hildebrand, 1943, Bull. Bingham oceanogyr. Coll., 8 (2): 151, fig. 69 (Rio 
Poti, tributary of Rio Paranhyba, Brazil; also Para, Brazil) ; Idem, 1964, Fishes W.N. 
Atlantic, No. 1 (3) : 243, fig. 58 (repeat) ; Cervigén, 1966, Peces marinhos Venezuela, 1: 148 
(Orinoco delta). 

Lycengraulis grossidens: Boeseman, 1952, Zool. Meded. Leiden, 31 (17) : 193 (misidentified — 
batch 7 below). 


Synonymy : in redescribing Lycengraulis batesi1, Hildebrand (1943 : 148) stated 
that the gillrakers at the angle of the arch were ‘fully half the length of eye’ in his 
Orinoco and Amazon specimens (45-185 mm S.L.) and that, far from being ‘short, 
like tubercles’ (Giinther 1868), the gillrakers in the types of Engraulis batesi1 were 
‘quite as long as in the specimens at hand’. In fact, examination of these types 
(three fishes, 122-9-192:0 mm S.L.) shows that this is not the case, the longest gill- 
rakers being noticeably less than half eye diameter (43, 40 and 30 per cent of eye, 
or 0:66-0:80 of pupil). 

As noted below (p. 171), the present Guianas specimens differ from the types in 
having slightly shorter and fewer complete gillrakers and deeper bodies; in the 
former they more closely resemble L. barbourt, but in the latter they match both 
that species and Hildebrand’s Orinoco and Amazon specimens. It is concluded 
that a single species is represented, occurring in the lower reaches of the Amazon 
system and the rivers and estuaries of the Guianas region. The upper Amazon and 
Orinoco material is probably also this species but with the atrophy of the gillrakers 
less pronounced ; there are also slightly fewer pectoral rays (i 12-13; cf. 1 14-15 
in the Guianas specimens). 


SPECIMENS. 


a. 2 fishes, I91:0-212:0 mm S.L., Paramaribo, Surinam, don. Leiden Museum, BMNH 1936.5.6.2-3. 

b. 3 fishes, 130:2-149:3 mm S.L., Georgetown, Guyana, coll. R. Lowe (McConnell), BMNH 1963.4. 
18.3 1-33. 

c. 2 fishes, 138-2-151'3 mm S.L., Georgetown, Guyana, Chinese seine, 28 : 7: 1958, coll. no. 496, 
coll. R. Lowe (McConnell), BMNH 1971.11.22.1-2. 

d. 2 fishes, 122:8-131:2 mm S.L., Mazaruni river, Guyana, coll. Carter, BMNH 1934.9.12.3-4. 
2 fishes, 186-0-257:0 mm S.L., Marowijne river, 20 km south of Albina village, Surinam, seined 
at night, 16-17 : 6 : 1966, coll. H. Nijssen, ZMA 110.528. 

f. 1 fish, 108-8 mm S.L., Coppename river mouth north of Boskamp village, fish trip at low water, 
22:6: 1960, coll. H. Nijssen, ZMA 110.529. 

g. 2 fishes, 183-0-208-0 mm S.L., Paramaribo, Surinam, coll. W. C. v. Heurn, RMNH 16177. 

h. 1 fish, 238-0mm S.L., Surinam, coll. H. H. Dieperink, RMNH 16176. 

1. 4 fishes, 165-0-226:0 mm S.L., Suriname river at Pepperpot plantation, 12 : 8: 1944, coll D. C. 

_ Geijskes, RMNH 18220. 

j. 5 fishes, 130°5-185-5 mm S.L., Suriname river, dry river bed pools, near Brokopondo, seined 
3:6: 1964, coll. M. Boeseman, RMNH 26295. 

k. 2 fishes, 153:7-167-°0 mm S.L., Suriname river near Brokopondo, seined 2: 5: 1964, coll. M. 
Boeseman, RMNH 26296. 

I, 1 fish, 148-5 mm S.L., mouth of Marowijne river near Galibi, Surinam, seined 1-2 : 6 : 1966, 
coll, W. Vervoort, RMNH 26297. 

m. 2 fishes, I11I-I-114:2 mm S.L., Georgetown, Guyana, coll. Ellis, 1912, FMNH 54952. 

n. 1 fish, 100-8 mm S.L., Rosaura Sta. 39, junction of Barima and Arouka rivers, Guyana, BMNH 
TO71-EL.22.3; 

0. 2 fishes, 157:5-160:1 mm S.L., Suriname river at Brokopondo, by seine, 25-26: 4: 1964, coll. 
M. Boeseman, RMNH 26300. 

p. 1 fish, 31-4 mm S.L., Suriname river, 10 miles above mouth, 11 : 2: 1954, coll. Lijding, RMNH 
21490. 
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Fic. 63. Lycengvaulis batesii (Giinther). From Hildebrand 1964 (as L. barbour1). 


DESCRIPTION. Based on 13 Guyana and Surinam specimens, 122-8-257-0 mm 
S.L., from batches a-e and g listed above. 
Br.St. 14-15, D iii (11) 12-13, P 1 14-15, V 16, A iu 24 (f.3), 25 (5), 26 (4), 27 (1), 
g.r. 2-4 rudimentary and 5-8 + 10-12 and 1-3 rudimentary (or combined, 9-10 


+ 12-13). 

In percentages of standard length: body depth 20-7-24-7 (larger fishes deeper), 
head length 21-6-23°6; snout length 2:6-3-4, eye diameter 3-8-4-9 (negative 
allometry with S.L.), cheek length 10-5-12°5 ; length of upper jaw 18-4-19-9 (no 
variation with size of fish), lower jaw length 16-9-18-6 ; pectoral fin length 16-4- 
18-6 (negative allometry with S.L.), pelvic fin length 7:5-10-0, length of anal fin 
base 25-9-28°8 ; pre-dorsal distance 56-5-60°7, pre-pelvic distance 39:0-43°5, pre- 
anal distance 58-2—-64:I. 

Body fairly compressed, its width 2:5-3-0 times in its depth, the latter about 
equal to head length ; snout to occiput half or a little less than normal head measure- 
ment ; belly acutely rounded, with a single (pelvic) scute. Snout fairly prominent, 
just over half to three-quarters eye diameter ; eye covered by thin adipose tissue. 
Maxilla with pointed tip, projecting 0:25-0:33 eye diameter beyond 2nd supra- 
maxilla, reaching almost to (or just beyond, small specimens) the anterior border 
of the pre-operculum and the articulation of the lower jaw (Figure 64) ; lower edge 
of maxilla with a single series of caniniform teeth, short, more close-set and curving 
backwards anteriorly, the reverse in the posterior half of the jaw, the longest tooth 
quarter pupil diameter (teeth often invested in a sheath of tissue) ; pre-maxillae 
with about a dozen similar but smaller teeth ; Ist (anterior) supra-maxilla as long 


as eye, pointed posteriorly and firmly attached to 2nd supra-maxilla, gradually 
broadening anteriorly, firmly attached to tissue along upper edge of jaw; 2nd. 


(posterior) supra-maxilla also lying along top of maxilla, a slender shaft anteriorly, 
slightly expanded posteriorly, the last third visible externally and 0:33-0:50 depth 
of maxilla at that point. Lower jaw slender, its greatest depth six times in its 
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Fig. 64. Lycengraulis batesii. Detail of head, from a specimen 137:°2mm S.L., 
RMNH 26295. 


length ; edge of jaw with a series of widely spaced caniniform teeth, the largest one- 
third eye diameter, often with a much smaller and loosely attached tooth set 
between (Figure 65d); teeth near angle of jaw small, more close-set, those near 
symphysis even smaller, strongly curved, and separated from the major teeth by a 
distinct diastema ; vertical from tip of lower jaw nearer to snout tip than to an- 
terior border of eye. Postero-lateral projections of vomer with two to four strong 
caniniform teeth pointing backwards; a single row of similar teeth along outer 
margins of palatine and ecto-pterygoid and inner margin of endo-pterygoid, much 
of the latter two bones also covered with short pointed teeth. All gill arches with 
well-developed toothplates except on 4th basibranchial. 

Operculum narrow, its width at midpoint three to four times in its height, its 
lower margin at an angle of about 45 degrees to the horizontal, its hind margin 
evenly rounded and covering all but a small crescent of gill opening ; sub-operculum 
about three times as long as deep, posterior margin evenly rounded. Length of 
cheek much greater than snout plus eye, the eye contained 2:25-2-50 (small fishes) 


_ Or 2°5—3:0 times (large fishes) in cheek. Dorsal surface of head with a median ridge 


separating the supra-orbital canals, the latter covered by thick adipose tissue but 
beneath this bridged by two bony struts, the posterior oblique and lying above 
vertical from posterior eye border. Frontal tips divided in the midline posteriorly, 


exposing a pair of triangular posterior frontal fontanelles separated by a slender 


anterior projection of the supra-occipital, the fontanelles 0-25-0-33 eye diameter in 
length (even in the largest specimen). Pterotic bulla just visible in floor of pre- 


-epiotic fossa. 
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Fic. 65. Gillrakers and jaw teeth in Lycengraulis batesi1. | 
a. Syntype of Engraulis batesii, 192.0 mm S.L., BMNH 1849.11.8.73-75 (1st arch). 


6b. Surinam fish, 185:°5 mm S.L., RMNH 26295 (all arches). 
c. Juvenile, 31-4 mm 'S.L., RMNH 214090. 
d. Adult (as b above). 


Posterior border of gill opening evenly rounded. Isthmus silvery in some, taper- | 
ing evenly forward to hind margin of branchiostegal membrane, the urohyal exposed | 
before this but without ventral bulge. Branchiostegal membrane narrow, the | 
longest rays a little greater than snout length. Gillrakers short, stumpy, witha | 
few short spines near the tip, the longest raker (at angle of arch) one-third of eye | 
diameter or 0:66-0:75 pupil diameter, the rakers anterior to this on both upper and | 
lower arches becoming progressively shorter until they are represented by mere 
stumps and finally small, flat discs (Figure 65b) ; rakers on subsequent arches even | 
more degenerate, especially in larger fishes; one to three very rudimentary gill- | 
rakers on posterior face of 3rd epibranchial (none in some specimens). Pseudo- | 
branch present, 0:80-1:00 eye diameter in length, about 15 filaments covered by | 
thin layer of skin. | 

Dorsal origin much nearer to caudal base than to snout or even eye, the distance | 
behind the dorsal base often half that in front of it but rather variable; dorsal — | 
origin nearer to caudal base than to snout tip by about 3°5 (small fishes) to 5 (large 
fishes) eye diameters ; base of fin invested in strong scaly sheath ; longest dorsal 
finrays just reaching to tip of last ray when fin depressed. Pectorals just reaching | 
to pelvic base ; axillary scale present, two-thirds length of fin, triangular in cross- 
section and with fleshy margins anteriorly. Pelvic base nearer to pectoral base 
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than to anal origin by 0-5 (small specimens) to I-0-1°5 (larger specimens) eye 
diameters ; axillary scale present, as long as or a little longer than fin; final rays 
united to each other and to the body by a membrane for three-quarters of their 
length. Anal origin below the first to the fourth branched dorsal rays; bases of 
rays invested in strong scaly sheath. 


Scales: at least some anterior scales shed in all specimens. Scales deeper than 
wide, with prominent ‘shoulders’ anteriorly ; unexposed portion with a single, 
continuous vertical striation preceded by up to ten short radiating striae, the 
inner ones meeting near the centre of the scale ; exposed portion with six to eight 
chevron-shaped striae but with the posterior part of scale increasingly reticulated 
in larger fishes, especially towards the caudal base. Alar scales present. 


Colour: light brown with the lower two-thirds of the flank silvery, in some 
specimens forming a rather broad silver stripe (about twice eye diameter at its 
widest point). Fins hyaline except for dark fringe to hind margin of caudal in 
some. A very striking series of small black dots curving across upper part of 
operculum, the effect due to absence of guanine and exposure of a darkly speckled 
band under the gill cover. 


Note. The following measurements and counts were made on the syntypes of 
Engraulis batesw (figures given in order of size, the largest first). 


Syntypes: 3 fishes, 192-0, 1350, 122-°9mm S.L., Rio Capin, Para, Brazil, from 
Stevens (dealer), BMNH 1849.11.8.73-75. 


bit. 14,14, 15, D i1.12,°12, 13,,P:113 (both-sides); 14, 14, V 16,6, 6, A 1 24, 25, 
24,21. 4, 1, 1 rudimentary and 6, 9, 9 + 12, 13, 13 and I, 0, o rudimentary. 


In percentages of standard length: body depth 20:1, 18-5, 17-9, head length 23:0, 
12°2, 23:2; snout length 3-1, 3:0, 3:3, eye diameter 4-1, 5:0, 5-4, cheek length 11-9, 
10-7, 10:3; length of upper jaw 19-8, 21-1, 20-0, length of lower jaw 17-4, 17°4, 
27-0; pectoral fin' length 17-2, 18-1, 17:4, pelvic fin length 8-7, 9°8, 9:1, length of 
anal base 25:7, 27°I, 25:4; pre-dorsal distance 58:5, 57:0, 55°5, pre-pelvic aistance 
A4I‘7, 41-2, 41-7, pre-anal distance 62-6, 60:9, 60°5. 

~ In addition, the longest gillraker is 2-6, 2-7, 2-8 mm, ‘and pupil diameter is 3:9, 
3:4, 355mm; on the posterior face of the third epibranchial are 0, 3 or 4 short 
gillrakers, some being barely discernible. 

In other features, including the shape and size of the elements in the upper jaw, 
the syntypes resemble the Guianas specimens described here. Only slight differ- 
ences occur in proportional measurements, the most noticeable being the slightly 
more slender bodies of the types (17:9-20°1 per cent of S.L. ; cf. 20°-7—24°7 per cent 
in the present material or 21-3-23-4 per cent in Hildebrand’s descriptions of L. 
_ batesti and L. barbouri). 

The following measurements and counts were made on the holotype of L. barbourt. 


_ Holotype: a fish of 231 mm S.L., Rio Poti, Brazil, USNM 118997. 


Br.St. 15, D iii 13, Pir4, Vi6, A iii 25, g.r. 7 rudimentary and 5 + 9 and 5 rudi- 
mentary ; body depth 24-7 per cent of S.L., cheek much longer than snout plus eye. 
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Fic. 66. Lycengraulis batesii. Total gillrakers (O, or 1] for the syntypes) and gillraker 
rudiments only, (@, or ff for the syntypes) on the upper and lower parts of the Ist gill 
arch. The total remains fairly constant but the number of rudiments shows a slight 
increase in larger fishes (cf. marked increase in Anchoa spinifer, Fig. 45). 


This fish resembles the Guianas material described here but has rather more 
gillrakers (total 12 + 14; cf. g-10 + 12-13), of which more are rudimentary 
(7 +5; cf. 2-4 + 1-3). In body depth, this specimen matches the deepest of 
the Guianas specimens and there seems no reason to consider it a distinct species. 

The slightly greater number of gillrakers in the types of Engraulis batesu (6-9 
+ 12-13; cf. 5-8 + 10-12) results from fewer rudimentary gillrakers, the total 
count, including rudiments, being virtually the same (10 + 13; cf. 9-10 + 12-14 
in all the Guianas material listed here, or g-11 + 12-14 in L. barbouri fide Hilde- 
brand, 1943:142). The degree to which the gillrakers regress with size of fish 
may vary in different populations, being most pronounced in those from the 
estuaries and rivers of the Guianas. 

Atrophy of the anterior gillrakers of both upper and lower arches in L. batesi 
(Figure 65) also occurs in Anchoa spinifer (Figure 44), a species that strongly 
resembles a slender Lycengraulis but lacks the enlarged canine teeth of the jaws 
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(Figure 43). As in the case of A. spinifer, atrophy of the gillrakers in L. batesii 
is shown by the relative constancy in the total of gillrakers plus gillraker stumps, 
although in the size range examined (100-257 mm S.L.) the tendency towards an 
increase in rudimentary gillrakers in larger fishes is not so strongly marked (Figure 
66) as in Anchoa spinifer (Figure 45). Atrophy is even more pronounced on the 
2nd, 3rd and 4th gill-arches, normal gillrakers often being confined to one or two 
at the angle of the arch (Figure 65b). The otherwise invariable character of short 
gillrakers on the posterior face of the 3rd epibranchial in this group of anchovies 
(see Key, p. 87) cannot always be applied to specimens of L. batesiz over about 
130 mm S.L., although small remnants of these gillrakers were found in a specimen 
of 257:0 mm S.L. (batch e of material listed). 


36. Lycengraulis grossidens (Agassiz, 1820) 
(Figure 67) 


Engraulis grossidens Agassiz, 1829 (May or June), in Spix & Agassiz, Selecta genera et species... 
Braziliam, 1:50 (Rio de Janeiro; name and brief description preceding FE. janeivo Spix on 
same page); Ginther, 1868, Cat. Fish. Brit. Mus., 7: 399 (Guyana specimen — batch ¢ 
below) ; Whitehead & Myers, 1971, J. Soc. Biblphy nat. Hist., 5 (6) : 487, 495 (name only ; 
dating and authorship). 

Lycengraulis grossidens: Hildebrand, 1943, Bull. Bingham Oceanogr. Coll., 8 (2) : 143, fig. 64 
(Venezuela to Rio de Janeiro) ; Boeseman, 1956, Zool. Meded. Leiden, 34 (12) : 184 (Suriname 
river —batch g below); Hildebrand, 1964, Fishes W.N. Atlantic, No. I (3): 234, fig. 54 
(repeat). 

Engraulis janeivo Spix, 1829, in Spix & Agassiz, Selecta genera et species ... Braziliam, 1: 50, 
pl. 24 (1) (Rio de Janeiro; name given as synonym) ; Whitehead & Myers, 1971, J. Soc. 
Biblphy nat. Hist., 5 (6) : 487, 496 (name only ; dating and authorship). 

Engraulis dentex Valenciennes, 1848, Hist. Nat. Poiss., 21:28 (Rio de Janeiro) ; Whitehead, 
1967, Bull. Br. Mus. nat. Hist. (Zool.), Suppl. 2 : 134 (lectotype redescribed = L. grossidens). 

Anchovia abbotti Fowler, 1915, Proc. Acad. nat. Sci. Philad.: 522, fig. 1 (Port-of-Spain, 
Trinidad). 

Lycengraulis limnichthys Schultz, 1949, Proc. U.S. natn. Mus., 99: 51, fig. 8 (Rio Agua Caliente, 
above Lake Maracaibo, Venezuela). 


Synonym: authors have attributed the name grossidens to Cuvier, who had seen 
the plate entitled Engraulis janeiro prior to its publication in Spix & Agassiz’s 
Brazlian fishes and had commented ‘Nous la possédons aussi et la nommions 
Engraulis grossidens’ (letter to Carl von Martius, November 1827, in the Houghton 
Library, Harvard University — Whitehead & Myers 1971). In fact, Cuvier did not 
use the name gvossidens in the Régne animal (1829) and neither did Valenciennes in 
the Histoire naturelle des poissons (1848), the latter proposing yet another name, 
Engraulis dentex. It seems reasonable to attribute the name grossidens to Agassiz, 
the first to describe the species. The name janeiro is invalid under Articles II, 12 
and 16(b)(ii) of the International Code (Whitehead & Myers loc. cit.). The type 
Material of Engraulis grossidens and E. janeiro, the basis of the Spix plate and 

Agassiz description, is not in Munich and was probably destroyed during the war 
2 (Dr F. Terofal, in litt.). 

The identity of Anchovia abbotti and Lycengraulis limnichthys is discussed below 

(p. 177). 
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Fic. 67. Lycengraulis grossidens (Agassiz). From Hildebrand 1964 (as L. abbotit). 


SPECIMENS. 


a. 2 fishes, 131-I1-180-0 mm S.L., Trinidad, coll. Guppy, BMNH 1935.9.13.8-9. 

6. 1 fish, 150:°0 mm S.L., Calamar Sta. 671, UNDP/FAO Caribb. Fish. Devel. Project, off Morawhan- 
na, Guyana, 8°45’ N : 59°15’ W, at 19:5-20°5 fathoms, 25:1: 1959, coll. L. J. K. Klein, ZMA 
110.530. 

1 fish, 116-0 mm S.L., as above, off Corantijn river, 6°15’ N : 56°45’ W, at 11-11-5 fathoms, 
26 3/3: 1960, coll L.-J. Ke Wein, ZM A142. 537. 

. I fish, 144-6 mm S.L., Guyana, coll. Scrivener, BMNH 1971.12.2.1. 

11 fishes, 31-9-45°3 mm S.L., Matapica, Surinam, 8-13 : 1 : 1966, coll. G. F. Mees, RMNH 262908. 
7 fishes, 34:5-50-0 and 70-6—-81-7 mm S.L., Suriname river at Resolutie plantation, 22 : 12 : 1942, 
coll. D. C. Geijskes, RMNH 26299. 

g. 4 fishes, 34:3-44°-5 mm S.L., Suriname river, 10 miles up from mouth, 11: 2: 1954, coll. H. W. 

Lijding, RMNH 21gqotr. 
h. 1 fish, 34-3 mm S.L., mouth of Suriname river near Resolutie plantation, 22 : 12 : 1942, coll. D. C. 
Geijkes, RMNH 23306 (ex jar no. 18387). 

1. 7 fishes, 35-6-47°5 mm S.L., Demerara river mouth at Fort Groyne, Guyana, coll. R. Lowe (Mc- 

Connell), BMNH 1963.4.18.21-27. 

2 fishes, 116-5-182°3 mm S.L., Gulf of Paria, coll. H. H. Brown, USNM 123088. 


SD 


a Se 


aS. 


185826. 


DESCRIPTION. Based on 5 fishes, 116:0-180-0 mm S.L., from Trinidad and 
Guyana (batches a-d above). 
Br.St. 13-14, D 113; Pi14, Vi6, Ai 23 (f.3), 24 (1),.25 (1), g-©. 0-3 rudimentary 
and 10-14 + 15-18 and 0-2 rudimentary. 
In percentages of standard length: body depth 22-8-28-2 (larger fishes usually 
deeper), head length 23-5-25:1 ; snout length 3:5-4:9, eye diameter 4:8-6-8, cheek 
length 9-4-11:3; length of upper jaw 22:0-23-2, length of lower jaw 17-5-19:0; 
pectoral fin length 16-4-18-3, pelvic fin length 7-3-9-0, length of anal base 23°3- 
27°3; pre-dorsal distance 55:2-56°8, pre-pelvic distance 41-4-46-2, pre-anal dis- 
tance 61°7—-65:T. : 

Body fairly compressed, its width about 2:5 times in its depth, the latter a little 
greater than head length; snout to occiput (1-8) 2:2-2:3 times in normal head 


measurement ; belly fairly acutely rounded, with one (pelvic) scute. Snout fairly 


. I fish, 151-0 mm S.L., Calamay Sta. 88, off Surinam, 5°15’ N: 55°45 W, 22:6: 1067, TABED 
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Fic. 68. Lycengraulis grossidens. Detail of head from a specimen 180°0mm S.L., 
Trinidad, BMNH 1935.9.13.8-9. 


prominent, four-fifths eye diameter ; eye covered by thin adipose tissue. Maxilla 
tip tapering, with blunt point, projecting just over half eye diameter beyond tip of 
2nd supra-maxilla, not quite reaching to vertical from posterior margin of pre- 
operculum but about half pupil diameter beyond articulation of lower jaw (Figure 
68); lower edge of maxilla with a single series of caniniform teeth, short, more 
close-set and curving backwards anteriorly, the reverse in posterior part of jaw, the 
longest tooth one-fifth pupil diameter ; pre-maxillae with about a dozen similar 
but smaller teeth; rst (anterior) supra-maxilla a little longer than eye, pointed 
posteriorly and firmly attached to 2nd supra-maxilla, gradually broadening an- 
teriorly, firmly attached to tissue along upper edge of jaw ; 2nd (posterior) supra- 
maxilla also lying along top of maxilla, a slender shaft anteriorly, slightly expanded 
posteriorly, the last third visible externally and nearly half depth of maxilla at this 
point. Lower jaw slender, its greatest depth six times in its length; edge of jaw 
with a series of 12-20 widely spaced caniniform teeth, the largest 3-5-4:0 times in 
eye diameter, sometimes interspersed with smaller and loosely attached teeth 
(Figure 6gc) ; teeth near angle of jaw small, more close-set, those near symphysis 
even smaller, strongly curved and separated from the major teeth by a distinct 
diastema ; vertical from tip of lower jaw nearer to snout tip than to anterior border 
of eye. Postero-lateral projections of vomer with two to four strong caniniform 
teeth pointing backwards ; a single row of similar teeth along outer margins of 
palatine and ecto-pterygoid and inner margin of endo-pterygoid, much of the latter 
two bones also covered with short pointed teeth. All gill arches well covered with 
tooth plates except on 4th basibranchial. 


P. J. P. WHITEHEAD 


aay 
anand AK AAQRAAA 
anne tate aad a gas x 
WA aa a ke A ha MeteIE Ts 
AA OAL Me NA Rea ee 

Sine eS 24 ; 


idee ee ; g eee 


Gillrakers and jaw teeth in Lycengraulis grossidens, showing less developed 


FIG, 69. 
juvenile jaw teeth than in L. bates (cf. Fig. 65). 
Trinidad fish, 180:°0 mm S.L., BMNH 1935.9.13.8-9. 


b:. Juvenile, 34-3 mm $.L., RMNEH 23300. 
c. Adult (as a above). 


a. 


Operculum fairly narrow, its width at midpoint three times in its height, its lower © 


margin at an angle of about 45 degrees to the horizontal, its hind margin evenly 
rounded or with a slight angle at midpoint, a small crescent of gill opening leit 
exposed ; sub-operculum about 1:5 times as long as deep, posterior margin evenly 
rounded. Length of cheek greater than snout plus eye, the eye contained just over 
twice in cheek in larger specimens but only about 1-5 times in the smallest fish 
(I16-0mm S.L.)._ Dorsal surface of head with a median ridge separating the 


supra-orbital canals, the latter covered by thick adipose tissue but beneath this 


bridged by two bony struts, the posterior oblique and above vertical from posterior 
eye border. Frontals tips separated in the midline posteriorly, exposing a pair of 
triangular posterior frontal fontanelles separated by a slender anterior projection of 
the supra-occipital, the fontanelles quarter eye diameter. Pterotic bulla, if present, 


not discernible on floor of pre-epiotic fossa. 
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Posterior border of gill opening evenly rounded. Isthmus silvery, tapering evenly 
forwards to hind margin of branchiostegal membrane, the urohyal exposed before 
this but without ventral bulge. Branchiostegal membrane narrow, longest rays a 
little greater than snout length. Gillrakers shorter in larger fishes but not as stumpy 
as in L. bates, the longest raker (at angle of arch) 2-50—3-80 times in eye diameter 
(or 0-50-0-75 of pupil), the anterior two to four rakers rudimentary on upper arch 
(in all except largest fish) but none rudimentary on lower arch except in a fish of 
150:0 mm S.L. (batch b — two gillraker stumps) ; the gillrakers on 2nd arch short but 
none rudimentary (cf. many, if not most in L. batesiz) ; five to six short rakers on 
posterior face of 3rd epibranchial. Pseudobranch present, a little over half eye 
diameter, covered by thin skin except for tips of filaments, of which there are about 
fifteen. 

Dorsal origin only a little closer to caudal base than to posterior border of eye (or 
about equidistant in smallest fish), the distance behind the dorsal base nearly 1-66 
in the distance before it ; base of fin invested in strong scaly sheath ; longest dorsal 
finrays damaged but probably not reaching to tip of last ray when fin depressed. 
Pectoral fin tips just or not quite reaching to pelvic base ; axillary scale present, 
0:66-0:75 length of fin, triangular in cross-section and with fleshy margins 
anteriorly. Pelvic base equidistant between pectoral base and anal origin or half 
eye diameter nearer to the former; axillary scale present, about length of fin ; 
final rays united to each other and to the body by a membrane for most of their 
length. Anal origin below the 6th to 8th branched dorsal ray, i.e. below middle of 
dorsal base ; bases of rays invested in strong scaly sheath. 


Scales: mostly retained in largest fish, all but those in last third of body lost in 
the smaller specimens. Scales deeper than wide, with prominent ‘shoulders’ 
anteriorly ; unexposed portion with a single, continuous vertical striation preceded 
by up to 12 radiating striae, some meeting at centre of scale or joined to the 
continuous striation; exposed portion with three to six chevron-shaped striae 
but with the scale increasingly reticulated towards caudal base. Alar scales 
present. 


Colour: upper third of body brown, remainder of flanks silver but without 
distinct silver lateral band. Fins hyaline. As in L. batesit, a series of small black 
dots across upper part of operculum, the effect due to absence of guanine and faint 
speckling under gill cover. 


Note. A lectotype has been chosen from the three extant syntypes of Engraulis 
dentex and has been redescribed (Whitehead 1967a : 134); it agrees with the de- 
scription of Lycengraulis grossidens given by Hildebrand (1943 : 143) except that 
the longest gillrakers are only one-third eye diameter (c.f. pupil diameter, i.e. over 


half eye diameter). The importance of gillraker length is discussed below. 


_ Hildebrand (1943, 1964) redescribed the type and only specimen of Lycengraulis 
abbotti from Trinidad. It differed from his specimens of L. grossidens in having 
fewer and shorter gillrakers (longest not half pupil diameter at 148mm S.L.; cf. 
Tully as long as pupil”; also, 11-12 + 16-17; cf..13-17 + 17-21). The slight 
difference in gillraker number is now bridged by the Guianas specimens examined 
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Fic. 70. Lycengraulis grossidens. Total gillrakers (©) and gillraker rudiments only (@) 
on the upper and lower parts of the 1st gillarch. The total count remains fairly constant 
but there is a very slight increase in rudiments in larger fishes (cf. L. batesii — Fig. 66). 


here (12-14 + 16-18, including rudiments, in 23 fishes— Figure 70; also, 13-15 


+ 17-18 in the three syntypes of Engraulis dentex, 139°5-162°5 mm S.L., Rio de 
Janeiro, MNHN 1102, 3720). The difference in gillraker length is complicated by 
the fact that the gillrakers are relatively shorter in larger fishes and Hildebrand 
gave no individual length measurements. In the five measured Guianas specimens 
(116:0-180-0 mm S.L.) the longest gillrakers vary from three-quarters down to half 
pupil diameter in the largest fish, but are equal to pupil diameter in a specimen of 


70°6 mm and greater than pupil diameter at 50:0mm. The Guianas fishes also- 
resemble the type of L. abbotti in being rather deeper bodied (depth (22-8) 24-8-28-2 | 


per cent of S.L. ; c.f. 27 per cent in L. abbott and 21-0-24:3 per cent in Hildebrand’s 
L. grossidens ; also, 24-7 per cent in the lectotype of Engraulis dentex). 

Hildebrand (1964) separated L. limnichthys, known oniy from Lake Maracaibo 
and its affluent rivers, from his L. grossidens material on small differences (see key 
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below) and it seems most likely that this is merely an isolated subspecies. Measure- 
ments of nine types of L. limnichthys (Table 6) show that the gillrakers are distinctly 
longer than in the Guianas material, although their relative length (when compared 
with eye or pupil diameter) decreases in larger fishes. In addition, the gillrakers 
on the succeeding arches are longer than those in Guianas fishes of this size. It is 
possible that Hildebrand’s L. grossidens specimens also had long gillrakers. Unfor- 
tunately, there is no clear geographical separation between the Guianas material and 
the L. grossidens material of Hildebrand (from Venezuela and northern Brazil). In 
fact, the lectotype of Engraulis dentex from Rio de Janeiro (type locality also of 
Engraulis grossidens) more closely resembles the Guianas specimens in gillraker 
number and size and in body depth than it does Hildebrand’s material. 


TABLE 6 


Length of longest gillraker in the holotype (93:0 mm S.L., USNM 121751) and 8 paratypes 
(64:5-115°5 mm S.L.) of Lycengraulis limnichthys from Lake Maracaibo 


Ske: Longest gillraker Pupil diam. Eye diam. 
64°5 2°45 2°05 4°25 
Tp? 3°10 2°50 5°50 
85°8 2°70 2°40 5°50 
93°0 2°60 2:80 0°35 
1022 3°35 2:60 6°40 
104°3 2°65 3°45 8-00 
106:3 3°15 3°20 7°50 
108-7 3135 345 7°80 
T15'5 2°95 3°60 7 3° 


The following elements comprise the Lycengraulis grossidens complex : 

. L. grossidens of Guianas. Gillrakers 12-14 + 16-18; body depth (22-8) 
ZA-8-28-2 per cent of $.L.; vertebrae (n.r.) ; Guianas ‘region (figures from 
present material). 

2. L. grossidens of Hildebrand (1964). Gillrakers 13-17 + 17-21 (usually 14-15 

+ 19-20); body depth 23:0-24:5 per cent of S.L.; vertebrae 43-44; Vene- 
-zuela, northern Brazil. | 
3. L. limnichthys Schultz. Gillrakers 15-18 + 20-23 (rarely 24, 25) ; body depth 
21:0-23'0 per cent of S.L.; vertebrae 41 (rarely 42); Lake Maracaibo and 
affluent rivers (figures from Hildebrand 1964). 
4. L. olidus (Giinther). Gillrakers 15-19 + Ig-20 (mode 17 + 21); body depth 
(mean of 425 fishes) g 17-9, 9 17:5 per cent of S.L.; vertebrae 45-48 (usually 
46-47) ; southern Brazil, Paraguay, Uruguay, Argentine (figures from de Plaza 
1962). 
5. L. simulator de Plaza. Gillrakers 17-22 + 21-26 (mode 19 + 23); body depth 
(mean of 165 fishes) ¢ 16-9, 9 17°5 per cent of S.L.; vertebrae 42-46 (usually 
44-45); Parana river, Argentine (figures from de Plaza 1962). 
6. L. schroederi Hildebrand. Gillrakers 17-18 + 20-21; body depth 20-4 per 
cent of S.L.; vertebrae (n.r.) ; Rio Doce near Regencia, Brazil (holotype only, 
225mm S.L.) (figures from Hildebrand 1943). 


b+ 
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PTERENGRAULIS Ginther, 1868 


Pterengraulis Gunther, 1868, Cat. Fish. Brit. Mus., 7 : 384, 398 (Type: Clupea atherinoides 
Linnaeus, 1766). 


Pterengraulis atherinoides, the only species in this genus, appears to be an off- 
shoot of Anchoa, differing principally in its very posterior dorsal fin (dorsal origin 
behind anal origin; cf. in front in Anchoa). The pectoral fins are much longer 


than in species of Anchoa, reaching to about halfway along the pelvic fins. There 


is a close resemblance between P. atherinoides and Anchoa spinifer, both having a 
rather long anal fin (A iii 28-31 and A iii 33-37), a regression of the anterior gill- 
rakers (especially on the upper arms of the gill-arches) and toothplates on the 
antero-hyal (see below). The jaw teeth in P. atherinoides are similar to those of 
A. spimifer and are not enlarged like those of Lycengraulis spp., although regression 
of gillrakers also occurs in that genus. 

Pterengraulis resembles the monotypic Hildebrandichthys of Lake Maracaibo, 
Venezuela, but the latter (described from a juvenile of only 37 mm total length) 
had many and rather long gillrakers (about 23 + 33, as long as eye; cf. 11-12 
+ 14). In the smallest specimen of P. atherinoides examined here (59:5 mm S.L., 
69:9 mm total length) there are 10 + 14 gillrakers, of which the longest is 2-0 mm 
(eye diameter 3-5 mm). It is most unlikely that the gillrakers could regress so 
much between 37 and 70 mm total length. Huzldebrandichthys has also been com- 
pared with Anchovia (p. 96). 

The presence of toothplates along the upper edge of the antero-hyai* is rather 
- surprising. Nelson (1968 : 140) noted the presence of gillrakers on both the dorsal 
as well as the ventral arms of the hyoid in Acanthodes and took this as an indication 
of an at least partially open hyoidean gill slit, 1.e. a very primitive condition. 
However, in the same paper he dismissed the hyoid gillrakers that Holmgren (1942) 
claimed for certain chimaeras and catfishes as mere ‘fleshy papillae’ and said that 
he had been unable to find true ossified hyoidean gillrakers in any Recent fish. 
Subsequently (Nelson 1970 : fig. 2), he figured the hyoid toothplates of Pterengrauls, 
but without comment. j 

Certainly, the ‘gillrakers’ that occur along the upper edges of the antero- and 
postero-hyal in all species of Sardinops (Whitehead 1970 : 38) are unossified fleshy 
appendages. But in Pterengraulis atherinoides, as well as in Anchoa panamensis 
(Steind.) and in A. spinifer, there are actual toothplates clustered along the upper 
edge of the antero-hyal (Figure 72). The question arises whether such hyoid tooth- 
plates are a primitive feature. 

Nelson (1969 : 486) saw no reason to reject the assumption that primitively, the 
dermal gill arch skeleton consisted of ‘small toothed elements . . . distributed in a 


nearly uniform manner over the surfaces of the buccopharyngeal cavity’; he also” 
noted the complete transition in Recent fishes between ordinary toothplates and 


well-developed gillrakers so that ‘there can be no doubt that gillrakers are little 


* i.e. the anterior of the two lateral and paired elements of the ventral hyoid bar (ceratohyal of authors). 
The ‘neutral’ terminology of Nelson (1969) is preferred: dorso- and ventro-hyal for the upper and lower 
median elements, antero- and postero-hyal for the lateral elements (which bear the branchiostegal rays). 
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more than modified plates’. In P. atherinoides, as in A. spinifer and A. panamensis 
(and also species of Lycengraulis), toothplates crowd the inner surfaces of the gill- 
arches and are even found in some cases loosely lodged in the buccal mucosa. In 
these New World anchovies, however, there is reason to think that the compressed 
body, long anal fin, posterior position of the dorsal (Pterengraulis), long jaw and 
post-orbital portion of head, caniniform jaw teeth (Lycengraulis) and proliferation of 
buccal toothplates are advanced features developed from a round-bodied and less- 
specialized Engraulis-like ancestor. The reasons are mainly zoogeographical, for 
in both the New World and in the Indo-Pacific the apparently ‘specialized’ genera 
and species are those with the most restricted distribution (Thryssa, Setipinna, 
Papuengraulis, Cotlia of the Indo-Pacific, or Pterengraulis, Lycengraulis of the New 
World) ; the genera that are only partially scuted (Stolephorus, Thrissina of the 
Indo-Pacific) and lack long maxillae, filamentous finrays, caniniform teeth, ‘rat- 
tailed’ bodies, etc. are far more widespread. Engraulis, which has none of the 
‘specialized’ features of other anchovies, is cosmopolitan, being the only anchovy 
genus represented in the New World, the Eastern Atlantic (and Mediterranean) and 
the Indo-Pacific and ranging from temperate to tropical seas (Whitehead 19644). 

For the present, therefore, the hyoid toothplates of some engraulids seem more 
likely to be a final step in the secondary proliferation of buccal dentition than the 
retention or reappearance of a very primitive feature, although the possibility of 
mosaic evolution cannot be excluded. 


37. Pterengraulis atherinoides (Linnaeus, 1766) 
(Figure 71) 


Clupea atherinoides Linnaeus, 1766, Syst. Nat., ed. 12, 1: 535 (Surinam). 

Engraulis athevinoides: Valenciennes, 1848, Hist. Nat. Poiss., 21:31 (Surinam); Giinther, 
1868, Cat. Fish. Brit. Mus., 7: 398 (Surinam, Guyana, also R. Capin) ; Steindachner, 1879, 
Sitzb. K. Akad. Wiss. Wien, 80: 177 (Para, Cameta, Garupa in Amazon drainage) ; Idem, 
1879, Ichthyol. Beity., No. 8:58 (repeat). 

Pievengraulis atherinoides : Fowler, 1931, Proc. Acad. nat. Sct. Philad., 83 : 407 (Cano Guanoco, 
Venezuela) ; Puyo, 1936, Bull. Soc. Hist. nat. Toulouse, 70: 170, fig. 36 (French Guiana) ; 
Hildebrand, 1943, Bull. Bingham oceanogyr. coll., 8 (2) : 139, fig, 63 (Camo Guanoco and Rio 
Apure, Venezuela; also Para, Forteleza, Cameta and Arary, Brazil); Puyo, 1949, Faune 
de VEmpire franc., 12, Poiss. Guyane franc. : 158, fig. 81 (French Guiana) ; Schultz, 1949, 
Bull. U.S. natn. Mus., 99: 48 (San Fernando de Apure, Venezuela) ; Boeseman, 1952, Zool. 
Meded. Leiden, 31 (7): 193 (Surinam, batch m below); Idem, 1956, 1bid., 34 (12) : 185 
(Suriname river — batch » below) ; Lowe (McConnell), 1962, Bull. Brit. Guiana, Fish. Div., 
No. 4: 27 (coast of Guyana) ; Idem, 1962, Proc. Linn. Soc. Lond., 44 (301) : 693 (inshore of 
10o-fathom line over very soft mud, coast of Guyana). 


Synonymy : as Boeseman (1952) remarked, it is surprising that Eigenmann (1912) 
omitted this species from his list of Guyana fishes. 


SPECIMENS. 


a. 1 fish, 195:0mm S.L., mouth of Coppename river north of Boskamp, fish trap at low tide, 22: 
6 : 1966, coll. H. Nijssen, ZMA 112.532. 

b. 1 fish, 120-3 mm S.L., mouth of Marowijne river near Galibi, 05°45’ N : 54°00’ W, 1-2: 6: 1966, 
coll. H. Nijssen, ZMA 112.533. 


If 
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Fic. 71. Ptevengraulis atherinoides (Linnaeus). From Hildebrand 1964. 


2 fishes, 85-4-148:1 mm S.L., Surinam, coll. Dieperink (gift from RMNH), BMNH 1936.5.6.37— 


S 


38. 
1 fish, 170:0 mm S.L., Surinam (? specimen a of Giinther, 1868: 398), BMNH 1971.11.18.5. 


1 fish, 166-0 mm S.L., Guyana, coll. Leadbeater (specimen b of Giinther 1868 : 398), BMNH 
1862.12.15.48 (gill arches alizarin stained). 
f. 1 fish, 135-1 mm S.L., Onverwagt, Guyana, 2-5 : 6: 1958, coll. R. Lowe (McConnell), BMNH 


1961.8.31.67 (gill arches alizarin stained). 
1 fish, 122-5 mm S.L., Onverwagt, Guyana, March—April 1958, BMNH 1963.4.18.34. 


& 


g. 

h. 1 fish, 106-0 mm S.L., Surinam, coll. Deppe, labelled Engraulis browni1, ZMB 22649. 

7. 2 fishes, 106-9-187:5 mm S.L., near Wolffenbuttell Asylum, Paramaribo, coll. D. C. Geijskes & 
P. H. Creutezberg, RMNH 18632. 

7. 2 fishes, 136-4-140:2 mm S.L., Surinam, Bleeker, collection, RMNH 7066. 

k. 1 fish, 136-0 mm S.L., no locality (? Surinam), RMNH 16178. 

l. 3 fishes, 98-1-131°8 mm S.L., Surinam, coll. Dieperink, RMNH 16179. 


m. i fish, 102-9 mm S.L., Surinam, ? 1887, coll. J. T. Noordijk, RMNH 18517. 
1 fish, 106-3 mm S.L., mouths of Coppename and Sarramacca rivers, 23:6: 1966, coll. W. 


Vervoort, RMNH 26301. 
1 fish, 80-1 mm S.L., Suriname river near Paramaribo, from shrimp fisherman, 31 : 3 : 1966, 


coll. W. Vervoort, RMNH 26302. 
p. 3 fishes, 59:5-69:2 mm S.L., Suriname river 10 miles from mouth, Io: 2: 


1954, coll. H. W. 
Lijding, RMNH 21487. 


DESCRIPTION. Based on 10 fishes, 1351-1950 mm S.L. from Surinam and 


Guyana (from batches a—f and 7-k above). | 
Br.St. (11) 12-13, D ni.10-11, Pi 12-13, V.16, Aim 28 (1.2), 29 (2), 30415), Sie 
g.r. 2-5 rudimentary and 7-9 + 13-14 and o-1 rudimentary (total of rakers and 
rudiments 11-12 + I4). 
In percentages of standard length: body depth 24-0-26-8, head length 22:2-23°7; 
snout length 2:°5-3°3, eye diameter 4:0-5-2, cheek length 10-0-12-2, length of upper 
jaw 17-9-19°'5, length of lower jaw 15:4-17:2; pectoral fin length 20-9-23-7, pelvic 
fin length 7-1-8-1 (9:0), length of anal fin base 32:4-35:7; pre-dorsal distance 
40°5-43°0, pre-anal distance 57:0-62:0. | 
Body strongly compressed, its width 3:25-3:50 times in its depth, the latter a 
little greater than head length; snout to occiput about twice in normal head 
measurement ; belly with sharp keel formed by the ventral row of scales on each 
side, a single (pelvic) scute present. Snout moderately prominent, about two- 
thirds eye diameter ; eye covered by thin adipose tissue. Maxilla rather bluntly 
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p- hy. 


Fic. 72. Pterengvaulis atherinoides. Wyoid tooth plates (h.tp.) on upper edge of antero- 
hyal (a.hy.) but absent from postero-hyal (p.hy.). From a Guyana specimen, 166-0 mm 
S.L., BMNH 1862.12.15.48 (hyobranchial skeleton alizarin stained). 


rounded posteriorly, not quite or just reaching to articulation of lower jaw, pro- 
jecting about half pupil diameter beyond tip of 2nd supra-maxilla ; entire lower 
edge with small, close-set conical teeth (as in Anchoa ; cf. large caniniform teeth in 
Lycengraulis) ; similar but smaller teeth on pre-maxillae; Ist (anterior) supra- 
maxilla elongate, as long as eye, tapering slightly at each end, 2nd (posterior) 
supra-maxilla about 1-5 times eye diameter, tapering to point anteriorly, spatulate 
posteriorly and about equal in depth to exposed portion of maxilla at that point. 
Lower jaw slender, a little over five times as long as deep ; edge of jaw with teeth 
similar to those in upper jaw, the longest only one-third pupil diameter, the first 
ten or so separated from the rest by a distinct diastema ; tip of lower jaw reaching 
to about midpoint of snout. Postero-lateral projections of vomer with three to 
four short but strong conical teeth ; a single series of such teeth along palatines 
and along outer edge of ecto-pterygoids ; fine granular teeth on ecto- and endo- 
pterygoids. In larger specimens (166 mm S.L.), fine granular teeth on toothplates 
lying along the upper edge of the antero-hyal bone or loosely lodged in the tissue 
mwesting this bone (Figure 72). 

Operculum rather narrow, at widest point about 2-75 times in its height, its lower 
margin at an angle of about 20 degrees to the horizontal, its posterior margin not 
evenly rounded but with a distinct angle, the lower slope not quite covering the gill 
Opening ; pre-operculum much narrower, broadening ventrally ; sub-operculum 
trapezoid, with fleshy margin posteriorly; inter-operculum with blind cavity 
leading in under pre-operculum. Least (diagonal) length of cheek 2-0 (small fishes) 
to 2-5 (largest fishes) times eye diameter. Dorsal surface of head with a prominent 
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median ridge separating the supra-orbital canals, the latter bridged by two bony 
struts, the posterior strut oblique and lying on vertical from posterior eye border; 
frontal tips diverging in the midline posteriorly to expose a pair of triangular frontal 
fontanelles (length 2-5 times in pupil diameter). Pterotic bulla ? absent (not 
visible within pre-epiotic fossa). ; 

Posterior border of gill opening irregular in shape (as posterior margin of oper- 
culum). Isthmus silvery, tapering evenly forward beyond posterior border of 
branchiostegal membrane, the urohyal not exposed laterally. Longest branchio- 
stegal ray about twice length of snout. Gillrakers short, the longest just over pupil 
diameter (55 per cent of eye) in largest specimens, equal to two-thirds of eye in 
a few small spines on each side of gillraker and about fifteen larger 


smaller fishes ; 
spines along the inner edge of raker ; two to five anterior gillrakers rudimentary and 


reduced to a flat disc on upper part of Ist arch, one such rudimentary gillraker on 
the lower arch in a specimen of 187-5 mm S.L. (batch 2); gillrakers small, but 
rudimentary, at anterior ends of succeeding gill arches only in large fishes ; posterior 
face of third gill arch with two to four rudimentary rakers. Toothplates with fine 
granular teeth along all gill arches ; small, isolated patches of teeth lodged in buccal 
mucosa between infra-pharyngobranchials (alizarin specimen batch e); gill arch 
dentition as in Nelson (1969: pl. 82 (4) and 1970:9). Pseudobranch present, 
invested by thin skin, its length four-fifths eye diameter, with about a dozen fila- 
ments. 

Dorsal fin origin far back on body, its origin nearer to caudal base than to gill 
opening by one eye diameter, the distance behind the fin about half that before it ; 
base of fin invested in low scaly sheath ; tip of longest ray reaching beyond tip of 
last ray when fin depressed. Pectoral fin large, reaching 0:50-0:75 along pelvic 
fin; long triangular axillary scale, half length of fin, its lower (horizontal) surface 
expanded anteriorly to cover fin base. Pelvic fin base nearer to pectoral base than 
to anal origin by half eye diameter; axillary scale present, two-thirds length of 
fin; final rays joined to each other and to the body by a membrane for most of 
their length. Anal origin 0-50-0-75 eye diameter before vertical from dorsal origin ; 
bases of finrays covered by low scaly sheath. 

Scales: deeper than broad, lost, at least from anterior part of body, in most 
specimens ; unexposed portion with up to six irregular striae converging from an- 
terior margin (sometimes from upper and lower edges) ; 
single major vertical striation, not meeting at centre of scale, curved, followed by 
eight or more minor vertical striae continuous across scale but becoming more 
irregular and reticulated posteriorly ; posterior margin of scale eroded. Many small 
scales covering whole of caudal fin but large alar scales absent. : 

Colour : brown, with a silver lateral band, its upper boundary distinct, its lower 
edge uneven in first third ; silver band about twice eye diameter behind gill cover, 
tapering to about two-thirds eye diameter on caudal peduncle. 
curved line of small dark spots across upper part of operculum, apparently due to 
absence of guanine on inner face of operculum (as also in Lycengraulis — see p. 171). 

Note. Hildebrand (1964 : 230) stated that the type of this Linnaean species 1s 
lost. This is probably the case, but the problem of Linnaean types is complex and 
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there are in fact two ‘Linnaean’ collections in which his types may be found.* 
Before Linnaeus took up his duties as professor in Uppsala in 1741, the University 
had no natural history collections. Subsequently, Linnaeus built up his own 
personal collection and at the same time both donated material to the University 
and described species in collections presented to the University. On his death in 
1778, Linnaeus’s personal collection passed successively to his son and, on his early 
death in 1783, to the widow and daughter of the elder Linnaeus, finally to be bought 
by J. E. Smith in 1784 and brought to London, where it formed the nucleus of the 
Linnean Society’s collections. Giinther (1899) listed the Linnaean fish specimens 
in the Linnean Society, but the type of Clupea atherinoides is not amongst them. 

Two years after the death of Linnaeus, his pupil Carl Peter Thunberg prepared a 
MS. list of animal specimens in the Uppsala University collection and this was later 
published (1787) as the Museum naturalium Academiae Upsaliensis (Parts I and 
II). About 500 species are included, from seven major collections presented to the 
University (Carl Gyllenborg, King Adolf Frederick, Eric Petreus, Claes Grill, Mag- 
nus Lagerstro6m, Johan Alstrémer and King Gustav Adolf). These collections, 
usually referred to as the ‘Linné-samlingen’, are now divided between the museum 
of the Zoologiska Institut and Linnaeus’s official residence in the botanic garden 
at Uppsala (now the Linnémuseet). 

Loénnberg (1896) listed the vertebrates in the Linnaean collections at Uppsala 
and Holm (1957) reprinted Thunberg’s list, noting that Thunberg was not always 
certain which specimens in the Alstrémer collection were indeed presented by 
Johan Alstr6mer and which were Linnaeus’s own specimens placed in these jars 
because of a shortage of alcohol. Holm believed that a number of specimens in the 
Alstromer collection were types of species described in the roth and 12th editions of 
the Systema Naturae. Amongst the species listed in the Alstrémer collection 
(Holm, Joc. cit. : 45) is Clupea atherinoides but the specimen, which may well have 
been the type, is no longer extant (‘Saknas. — Finns i kat. 1828’; this refers to the 
last of Thunberg’s many catalogues, labelled on the fly-sheet ‘1828-18 .’ and 
containing reference (p. 67) to ‘Clupea atherinoides. Al.’ as well as to ‘Clupea sima. 
Th.’ and ‘Clupea tropica. Th.’ (the last two not in the Thunberg list of 1780 but 
also no longer extant). 

In the fish collections of the Naturhistoriska Rijksmuseet in Stockholm is a 
specimen of Pterengraulis atherinoides, 197-0 mm S.L., labelled ‘Surinam I ex sign. 
No. 1406 Gamla Saml. Tva gamla etikettea pinnas, pa vilka stor skriveti Clupea 
atherinoides Surinam 1406’. However, there is no evidence that this specimen 


i derived from the Uppsala collections and it must be concluded that the type of 


Clupea atherinoides is no longer extant. The provision of a neotype is not urgent 
since the species is well described, fairly common in collections and has never been 
the subject of controversy. 

aa Tn addition, there are Linnaean types in a number of other collections, such as those of Laurens 
Gronovius (fishes — listed by Wheeler 1958) and Albert Seba (some mammals, possibly a snake and a 


fish — see Thomas 1892; also Boeseman 1970). Linnaeus also used the descriptions and plates of Marc- 
grave, so that the original drawings will be iconotypes (see p. 203). 
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ADDENDUM 


While this work was in press I received a further ‘collection of clupeoids from 
Trinidad, sent by Dr Maxwell G. Sturm. It included 13 fishes, 86-7—96-3 mm S.L., 
that were evidently Anchoviella (short head, maxilla and pseudobranch), but with 
the addition of two Engraulis characters, occluded posterior frontal fontanelles and 
a distinct bulge to the ventral edge of the urohyal (key, pp. 87-88). These Engraulis 
features are also found in the aberrant Group 2 of Anchoa (A. filifera and A. lyolepis — 
but pseudobranch and maxilla long, see p. 113). | 

In measurements and counts the Trinidad fishes closely resemble Anchoviella 
cayennensis (p. 161), but Puyo’s large types (over 100 mm 3S.L.) cannot be located, 
while the Surinam specimen described here is small (56-2 mm S.L.) and has open 
fontanelles and an evenly tapered urohyal. However, the types of A. victorzae, 
here considered to be A. cayennensis, are as large as the Trinidad fishes and their 
possession of the Engraulis features suggests that occlusion of the fontanelles and 
bulging of the urohyal occur late in ontogeny. 

If an aberrant group of Anchoa is recognized, demonstrating by shared characters 
its apparent proximity to the basal Engraulis stem, then it seems reasonable to sup- 
pose a similar situation in Anchoviella, as shown by A. cayennensis. For the present, 
the genera Engraulis, Anchoviella and Anchoa can still be separated, but with even 
more emphasis on the form of the upper jaw (see p. 113). The key on pp. 87-88 
can be modified as follows : 


a. Maxilla short, its tip blunt and scarcely projecting beyond 2nd supra-maxilla 
i. Pseudobranch longer than eye, reaching beyond hyomandibular facet ; posterior 
frontal fontanelles occluded ; urohyal with ventral bulge ENGRAULIS sensu stricto 
11. Pseudobranch shorter than eye, not reaching beyond hyomandibular facet 
ANCHOVIELLA 
* Frontal fontanelles retained, triangular; urohyal tapering evenly; anal 
origin before last dorsal ray . ‘ 2 5 Group I 
(most ANCHOVIELLA spp.) 
** Frontal fontanelles occluded and ventral bulge to urohyal at about 


80mm S.L.; anal origin well behind last dorsal ray : : ..  Group@ 
(A. cayennensis) — 
b. Maxilla long, its tip pointed and projecting beyond 2nd supra-maxilla_. . ANCHOA 
i. Frontal fontanelles retained, triangular; urohyal tapering evenly . . Groups 
(most ANCHOA spp.) - 


Group 2 


ii. Frontal fontanelles occluded ; urohyal with ventral bulge : : 
(A. filifera, A. lyolepis) 


| 
| 
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APPENDIX 1 
The Marcgrave drawings 


The woodcuts of animals and plants in Piso and Marcgrave’s Natural History of 
Brazl,* although usually an advance on the illustrations of the previous century 
(Aldrovandi, Gesner, etc.), are sometimes difficult to identify (as in the case of 
Piquitinga —see p. 51). A further hazard is that the figure and the description do 
not always agree, as noted by Castro (1962) for the crustaceans and Schneider 
(1938) for the birds. Nevertheless, the illustrations have considerable nomen- 
clatural importance because a number of them were cited by Linnaeus and sub- 
sequent workers in the descriptions of new species. However, it has not always 
been realized that these necessarily crude woodcuts were matched by watercolours 
and oil paintings of a remarkably high quality which, for nearly three centuries, 
could be seen in the Koniglichen Bibliothek in Berlin (later called the Preussische 
Staatsbibliothek, now forming two institutions, one in East Berlin and the other in 
Dahlem, West Berlin). 

These Berlin originals seem to have been generally ignored by naturalists for over 
a century until they were seen and used in the mid-1780’s by M. E. Bloch. In the 
Preface (pp. vil—-x) to Part 3 of his Naturgeschichte der ausldndischen Fische, Bloch 
(1787) said that he had examined two volumes in the Koéniglichen Bibliothek. The 
first (Celsis Joh. Mauritius Nassov. Iconum Brasilicarum, Tomus 1) contained 183 
watercolours on white parchment of mammals (32), birds (87), amphibians (9), fishes 
(24) and insects (31), plus some further drawings of shells, starfishes and one cuttlefish 
(total 173 sheets) ; the second (Joh. Maumnti Nassov. Rossarzeney. Item. Iconum 
Brasilicarum, Tomus 1) began with an extraneous German MS. on equine veterinary 
practice, followed by 154 watercolours (again on white parchment) of mammals (2), 
birds (15), amphibians (14), fishes (45) and insects (46), as well as many drawings of 
plants (total 114 sheets). Bloch used nineteen of the fish drawings as the basis for 
iits.own plates (pls. 190; 197, 213, 223, 225, 227, 220, 232, 241, 262; 263, 280, 307, 
308, 310, 337, 345, 348, 377) ; these plates are marked ‘ Printz Moriiz del.’ in the lower 
left corner. However, Cuvier (1828 : 58) strongly criticized Bloch for the arbitrary 
and often detrimental changes that the latter made from the originals. 

Early in 1786, J. G. Schneider also saw these two volumes of drawings, possibly 
having learned of their location from Bloch, although he had known of their existence 
for some years (Schneider 1786). He noted that the drawings matched the Marc- 
grave woodcut illustrations but were much superior. Neither Bloch nor Schneider, 
however, seems to have known that another set of originals, four volumes of oil 
paintings on paper depicting the same or similar subjects as in the watercolours, 
was also in the K6niglichen Bibliothek at that time. They had been recorded many 
years earlier as being four volumes entitled Theatrum rerum naturalium Brasiliae 
(Icones) in 4 Banden, Libri picturati A. 32-35, and the smaller collection of water- 
colours was also mentioned (Anon. 1717). A brief abstract of this notice was given 
by Boehmer (1785) but this was presumably missed by both Bloch and Schneider. 


* Historia naturalis Brasiliae, 1648, edited by Johannes de Laet, in two, separately paged parts, the 
first De medicina Brasiliensi by Willem Piso, the second Historiae rerum naturalium Brasiliae by Georg 
Marcgrave (eight sections, the fourth dealing with fishes). At least one hand-coloured copy exists, in the 
Library of Congress (see p. 201). 
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The next to take an interest in these originals seems to have been J. C. W. Illiger, 
and it was perhaps on his initiative that his successor M. H. E. Lichtenstein published 
the first full account of both watercolours and oil paintings, together with a com- 
mentary on the zoological subjects (Lichtenstein 1818 — general account, mammals ; 
1819 — birds; 1822, 1829 — fishes). As a result of Lichtenstein’s studies, A. 
Valenciennes visited Berlin in 1826 and made copies (? tracings) of the fish drawings 
in this collection (Cuvier 1828:5g9). It was presumably on the basis of these copies 
and on Valenciennes’ examination that Cuvier criticized Bloch’s poor rendering of 
some of the fish subjects. Ina letter of thanks to Lichtenstein, Cuvier commented 
on the identification of the fishes (17 January 1827, in Zoologisches Museum, 
Berlin), e.g. in the case of Pigmitinga (see p. 51). It is most unfortunate that the 
copies made by Valenciennes, if indeed they were preserved, cannot now be found 
in the Bibhothéque Centrale in Paris (Yves Laissus, 77 litt.). 

Another who used the originals was C. von Martius of Munich in his commentary 
on Marcgrave’s plants (Martius 1853 ; English version by Wallich 1853). Perhaps 
lacking time to visit Berlin, Martius commissioned copies to be made in oils on 
paper, their accuracy being vouched for by Ehrenberg and von Schlectendal 
(Martius, loc. cit.: 194). These paintings may now be amongst the letters and other 
Martius material in the possession of the Martius family ; no catalogue exists, but 
the material has been promised to the Handschriftenabteilung of the Bavarian 
Staatsbibliothek (F. Terofal, 2m Jiit.). 

During the present century, the originals seem to have been examined or repro- 
duced rather infrequently. Gudger (1912) does not appear to have seen them but 
sung their praises and reproduced the matching watercolour and oil painting of the 
spotted stingray Aetobatis narinart, as well as the illuminated title page to the first 
volume of the oil paintings. Moreira (1926) saw and admired the originals during 
a visit to Berlin but did not reproduce any. The most thorough use of the originals 
was that made by Schneider (1938) in his study of Marcgrave’s birds; he made a 
detailed comparison between the oil paintings and the watercolours and reproduced 
two of each, the first pair Linnaean and the second pair Gmelin iconotypes (total of 


38 iconotypes for the ornithological pictures). Castro (1962), in a study of Marc- 


grave’s crustaceans, reproduced all the woodcuts but did not see the originals. The 


only work in which any of the Berlin drawings are shown in colour is the short and — 


rather neglected paper by Darmstaedter (1928 — octopus, fish, snake, two birds, ant- 
eater, llama and three Brazilians). 

According to Artelt (1964), Dr Hans Wegener, Librarian at the Staatsbibliothek, 
took a keen interest in the drawings and brought together many that had been mis- 
placed in the library, thus helping to stimulate interest in them in the period just 
before the last war. With the outbreak of hostilities, however, the need arose to 


evacuate much of the material in the Staatsbibliothek. An account of this evacua- 


tion, with dates, destinations and approximate contents of each batch, is given in 
the tercentenary publication Deutsche Staatsbibliothek 1661-1961 (Leipzig, 1961). 
Manuscripts from the section Libri Picturati (p. 82) were included in some two 
hundred boxes of material sent in October/November 1941 to Schloss Firstenstein ; 


later in the war (post May 1943) this material was again moved, this time to the 
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Benedictine Abbey at Grtissau. With the liberation of this part of Silesia at the 
end of the war, army lorries are said to have taken away some or all of the Griissau 
material (Dr H. Knaus, 7m litt.) and since then no information has been available to 
the libraries of either East or West Berlin. The Marcgrave drawings have not 
found their way to Marburg (Dr W. Voigt, 7m litt.) nor to Merseburg (Dr Weiser, 
im litt.) and the Archives of the Academy of Sciences in Leningrad (Dr A. A. Bog- 
danova, 7 litt.) and Moscow (Dr Y. V. Levshin) were unable to help. Letters toa 
number of Polish libraries went unanswered, but Dr Z. Kozikowska kindly stimu- 
lated a reply from Wroclau (negative). At the present time, therefore, not only 
the originals, but also the copies of the fishes and the plants cannot be traced after 
three centuries of safe keeping but only partial appreciation by zoologists and 
botanists. 

Fortunately, not all the natural history drawings from Piso and Marcgrave’s 
stay in Brazil are lost. One collection, important for the clues that it affords to 
the Berlin material, is in the Archives of the Academy of Sciences in Leningrad. 
It consists of 145 folios in two batches, the first containing 21 folios (ca 200 x 
330 mm) that match the drawings in the two Berlin volumes of watercolours (Libr. 
Pict. A 32, 33) ; the second comprising 124 folios (170 x 250 mm and ca 200 x 300 
and 320mm) matching oil paintings in three of the Theatrum volumes in Berlin 
(Libr. Pict. A 34-36). Only animals are represented (42 mammals, 106 birds, 8 
reptiles, 78 fishes, and 35 molluscs, crustaceans, insects, etc.), but it is possible that 
a similar. set of plants once existed. In 1832, F. F. Brandt, Director of the Zoologi- 
cal Institute in St Petersburg, sent these drawings to Professor Johann Horkel in 
Berlin and the latter compared them with the Berlin material, noting the volume 
and page number (top left corner) when a drawing matched one in the volumes of 
the Theatrum or in the watercolour volumes. Nearly a century later, in 1929, the 
Leningrad drawings were rediscovered by M. M. Soloviev, who reported on them 
five years later (Soloviev 1934). Finally, in 1965, the drawings were again examined, 
this time by Dom Clemente da Silva Nigra OSB, Director of the Museu de Arte 
Sacra da Bahia. As a result of his visit the drawings were photographed and 
later they were lent for the exhibition Os pintores de Mauricio de Nassau in 
Rio de Janeiro (catalogue by Sousa Ledo 1968). As an addendum to the catalogue, 
four of the drawings were reproduced in colour, with notes on their history by 
Schaeffer (1968a). The drawings are numbered (top right) and bear the Brazilian 
vernacular name, sometimes with a comment (in one case at least in French) or an 
instruction. Schaeffer (Joc. cit.) found that some of the bird drawings closely match 


paintings by Albert Eckhout, one of the artists who was a contemporary of Marc- 


grave in Brazil, made for the Hofléssnitz hunting lodge during Eckhout’s stay in 
Dresden in 1653-63. At the present time, there is not enough evidence to decide 
who made the Leningrad drawings, but they may represent preliminary sketches 
for the Berlin drawings rather than a set copied from the latter.* There is no 


_ * Professor Enrico Schaeffer is preparing a book on the Leningrad drawings, all of which will be 
reproduced (with a short zoological commentary on each). He considers the 21 drawings that match the 


Berlin watercolours to be by Marcgrave and also by Zacharias Wagener, and the 124 drawings that 


match the oil paintings in the Theatrum to be largely by Eckhout, whose work he has previously studied 
im some detail (Schaeffer, 1965a, b; 1968b; 1970). 
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record of how they came to Russia but it seems reasonable to assume that, like 
the museums of Albert Seba and Frederick Ruysch or the drawings of Maria Sybilla 
Merian, they were acquired by Peter the Great during his travels in Europe (see p. 200). 

Yet another collection of drawings, mostly of Brazilian natural history and made 
during this same period, are those contained in the T/zer Buch of Zacharias Wagener 
(see below, p. 194). These watercolours were made during Wagener’s spare time 
as a record of the curiosities seen in Brazil for the benefit of his friends at home. 
For at least two centuries the T/zer Buch has been in the Kupferstich Kabinett of 
the Staatlchen Kunstsammlung in Dresden (first recorded there in 1738), but 
there is no indication of when it was deposited. On the flysheet a previous owner 
has written ‘Jure me possuidet Dresd. 18.. Beatus Gangland’. It is remarkable 
that the same library possesses a duplicate of the Tier Buch (Cat. No. CA 221), 
probably dating from the 17th century. There is also a copy (original lost) of a 
brief autobiography by Wagener, which unfortunately is rather abbreviated for the 
period that he spent in Brazil (1634-41). With the drawings are brief notes on the 
subjects in German. These, together with the autobiography, half-tone plates of 
the drawings and comments on Wagener’s descriptions, have been published in a 
German/Portuguese edition (Falcdo 1964). The drawings (360 x 215 mm) are on 
102 numbered folios and are labelled with the Brazilian vernacular name or some- 
times the name in either German or Portuguese. The subjects, of which more 
than one may occur on each page, are of fruits (15), a coral, a squid, crustaceans (6), 
insects, etc. (26), fishes (22), amphibians (1), reptiles (9), birds (18), mammals (18), 
natives (12), landscapes (4), architectural drawings (2) and a map. The drawings 
have a certain naiveté but authors have remarked on their essential honesty 
(Schaeffer 1964). In the case of the ethnological drawings, a number of these 
match the known paintings of Albert Eckhout. Ehrenreich (1894) accorded 
priority to Wagener, but Thomsen (1938) felt no doubt that Wagener had copied 
from Eckhout’s work, arguing that in some cases Wagener seems to have corrected 
what were probably errors on Eckhout’s part. Schaden (1964) has examined this, 
with the same conclusion. If Wagener copied Eckhout’s ethnological work, there 


seems no reason why he should not have done the same for his drawings of animals — 


and plants, so that the Thzer Buch may offer a useful clue to the lost Berlin drawings. 
For example, Schneider (1938), who is perhaps the only other person to make a 
critical comparison between the Wagener drawings and those in Berlin, took the 
great similarity of the bird drawings in the two as evidence that Wagener had in 
fact done both. 

Authors have been divided on whether the Berlin watercolours (or the oil paint- 
ings, or both) were the work of Marcgrave, Count Maurits or the artists engaged by 
the latter. Before dealing with this, however, a short account should be given of 
the Brazilian expedition under Count Maurits of Nassau, of which Marcgrave was a 
member. The best general history of Dutch 17th-century activities in Brazil is by 
Boxer (1957), who showed that the period is almost spanned by four contemporary 
writers (Johannes de Laet for 1630-36 ; Caspar van Barle or Barlaeus for 1637-44 ; 
Johan Nieuhof for 1644-49 ; and Hendrik Haecxs for 1645-54) ; in addition, the 
Valeroso Lucideno e Triumpho da Liberadade of Fr. Manuel Calado do Salvador (1648) 
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contains some interesting passages on Count Maurits. For the natural history 
studies carried out by Marcgrave, especially in regard to fishes, Gudger (1912, Ig14) 
added considerably to the earlier accounts of Schneider (1786), Lichtenstein (1818 
et seg.) and Martius (1853). This formed the basis for papers on Marcgrave by 
fhering (1914) and Moreira (1926), the latter including some useful additional data 
(in part derived from Carvalho 1908). The paper by Schneider (1938) is the best 
study of the Marcgrave drawings, in spite of its limited scope (birds). For general 
aspects, Schneider used Moreira but was unaware of Gudger’s papers; he seems 
also to have been unaware of the work of Thomsen (1938) on the paintings of Albert 
Eckhout. A fairly extensive account of Marcgrave and his scientific work was 
given by Taunay (1942) in the Brazilian translation of the Historiae rerum naturalium 
Brasiliae (based mainly on the papers of Moreira and Gudger, but with the con- 
clusions of Gudger’s second paper laboriously ‘rediscovered’). Piso’s career is 
traced in the Portuguese translation of the De medicina Brasiliensi (Correia 1948), 
while Pickel (1949) discussed aspects of the botany of the Hzstorza (historical data 
drawn mainly from Moreira). More recently, van Gelder (1960) reconsidered 
Eckhout as a natural history painter (but overlooked Schneider’s paper) and Larsen 
(1962), adding considerably to the earlier book by Sousa Ledo (1948), reassessed the 
work of Frans Post, another of the artists who worked for Count Maurits (Larsen’s 
book is the best source for citations from Dutch archives and, although primarily 
concerned with Post, contains one of the most useful of all bibliographies yet pub- 
lished). Eckhout and Wagener’s drawings have been discussed by Schaeffer 
(1964; 1965b; 1968b). A comprehensive account of the scientific work done during 
Count Maurits’s seven-year period in Brazil (1637-44), and a modern assessment of 
the drawings, paintings and specimens brought back, would certainly be of consider- 
able value but is perhaps premature until the fate of the Berlin drawings and 
paintings is known for certain. The Berlin material is the key to countless questions 
raised by the authors cited above and it is tragic that its disappearance should 
coincide with a period of renewed interest in this episode of Brazilian natural 
history. 

The brief thirty-year episode of Dutch conquest and colonization of north- 
eastern Brazil (1624-54), carried out by the Dutch West India Company (incor- 
porated in 1621), produced as one of its more lasting byproducts the first well- 
planned and executed scientific expedition in the New World. In the quality of 
the observations made, the breadth of the material collected and brought back to 
Europe, the careful pictorial record, and the manner in which the results were 


published, there is no parallel until the Pacific voyages of Captain Cook, over a 


century later. The scientific work in Brazil was entirely due to the enthusiasm and 
support of Count Johan Maurits of Nassau-Siegen (1604-79), chosen by the Heeren 


| _ XIX* as the first (and as it happened, the last) Governor-General of the colony. 


_ Count Maurits (created a prince of the Holy Roman Empire in 1652) was born at 
the castle of Dillenburg, seat of the Nassau family. After schooling in Herborn, 
Basle and Geneva he distinguished himself in the States-General’s army during 


__* The nineteen directors of the central board of management of the Dutch West Indies Company. 
The equivalent for the Dutch East India Company (incorporated in 1602) was the Heeren XVII. In 
both cases the directors, and not the States-General or the shareholders, controlled the Company. 
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many summer campaigns in the Thirty Years War, spending the winters at the 
enlightened court of the Stadtholder Frederick Hendrik at The Hague, where he 
was in close contact with artists, poets and men of letters. In August 1636 he 
accepted the governor-generalship of Netherlands Brazil, arriving in Recife the 
following January and immediately setting about clearing the captaincy of Per- 
nambuco of hostile Portuguese. Although much of his time was taken up with 
military campaigns, the revival of the sugar industry and the resolving of constant 
tensions between elements of the community (Dutch, Portuguese, Amerindians, 
Negro slaves ; Catholic vs. Protestant, planter vs. merchant, etc.), Count Maurits 
managed to plan and supervise a new town, Mauritsstad, on the island of Antonio 
Vaz (now the heart of modern Recife). Here he built two country houses, Boa 
Vista and the palace of Vrijburg, and provided himself with an aviary and zoological 
and botanical gardens. According to Calado (extracts in English in Boxer 1957 : 
115-16), Count Maurits ‘planted a garden stocked with every kind of fruit tree 
which grows in Brazil’, as well as “every kind of bird and animal that he could find’, 
many of the specimens being brought to him by the morvadores or settlers from outlying 
areas. One of two towers of Vrijburg, which were visible far out to sea, acted as 
an observatory and regular wind and rainfall records were also kept (this was 
indeed the first observatory to be set up either in the New World or in the southern 
Hemisphere). In his enormous energy and enthusiasm, Count Maurits had much 
in common with Peter the Great; certainly the scientific harvest from his seven 
years in Brazil was remarkable. He is said to have gathered around him “a carefully 
selected entourage of forty-six scholars, scientists, artists and craftsmen from the 
Netherlands, all of whom had their own special functions and assignments’ (Boxer 
1957: 112). The folio volumes of Barlaeus, Marcgrave and Piso, printed at the 
Count’s expense after his return to Holland, remained for over 150 years the standard 
works on Brazil and were only superseded by those of Maximilian of Neuwied, 
Spix and Martius in the first half of the 19th century. 

In addition to a large salary and a lump sum for expenses (and retention of army 
rank and pay), the West India Company also provided Count Maurits with the 


services of a chaplain, a secretary and a personal physician. The latter post was 


originally taken by Willem de Milaenen, who died shortly after his arrival in Brazil. 


A letter from Pernambuco (25 August 1637 — Moreira 1926) requested a replacement — 


as soon as possible and as a result the Heeren XIX nominated Willem Pies (1611-78) 
as both Court physician and surgeon to the troops. Pies, better known by the 
latinized form Piso, was the son of a German musician from Cleves who had settled 
in Leiden, initially to study medicine but later becoming an organist. Like his 
father, Piso also enrolled as a medieval student in Leiden, later moving to Caen 
and then setting up in practice in Amsterdam, where he must have met Albert 
Conrad Burg, Burgomaster, and Johannes de Laet of Antwerp, both members of 


the Heeren XIX and apparently responsible for recruiting members for Count — 


Maurits’s expedition. Piso’s arrival in Brazil is not documented but was probably 

not before the end of 1637. | 
Another who joined Count Maurits was Henri Cralitz, a German student, who 

died shortly after his arrival in Brazil. The third and most talented member of 
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the scientific team was Georg Marcgrave* (1610-44) from Liebstadt in upper 
Saxony. Had he lived to prepare his Brazilian work for publication and further 
to develop his talents, he would in Gudger’s opinion ‘certainly have raised himself 
to the rank of first natural historian of his time and possibly that of the greatest 
since Aristotle’ (Gudger I9g12). 

Apart from clues in the Historiae rerum naturalium Brasiliae, the best biographical 
source for Marcgrave is in Manget (1731). As Gudger (1914) discovered, however, 
Manget merely reprinted (with a few errors) an account given by Marcgrave’s 
younger brother Christian Marcgrave (1626-87) ; the information (Marcgrave 1685) 
is thus likely to be accurate. In the Sloane Collection in the British Museum (Add. 
MS. 333.9 — listed in Sloane Catalogue 1 A & B: 735) there is a small notebook of 
miscellaneous writings containing (ff. 33-38) an English translation of Christian 
Marcgrave’s account. It would appear that Georg Marcgrave was in fact much 
more broadly educated than Piso, for having been instructed at home in Latin and 
Greek (as well as music and painting), he then attended in about as many years no 
less than ten German universities (academiae), where he studied mathematics, 
botany (under Simon Paulli at Rostock), chemistry and medicine. Finally, he 
came to Leiden, where he spent two years dividing his time between astronomy 
under Jacob Gool or Golius (1596-1667) and botany under Adolf Vorstius. He 
apparently felt a strong desire to work in the New World and eventually made 
contact with de Laet, who arranged his appointment as astronomer to Count 
Maurits’s expedition. He left Holland on New Year’s Day 1638, possibly on the 
same ship as Piso but there is no evidence for this. In May, Marcgrave reported 
to Count Maurits at Recife. In September he set up his observatory in the Count’s 
‘oud hof’ (transferred in 1642 to the newly completed palace of Vrijburg) and was 
soon embarking on collecting expeditions to the interior (especially in the States of 
Pernambuco, Paraiba and Rio Grande do Norte), guarded by a contingent of men 
under Colonel Mansvelt. He kept detailed journals for the years 1638-40, and 
probably also for 1641-44; his brother Christian intended to edit the former but 
did not see the later ones and apparently none is extant now. 

In April 1642 Count Maurits was instructed to return home by the spring of the 
following year, his lavish patronage of the arts and sciences not meeting with the 


whole-hearted approval of the Company (with the truce with Portugal of the pre- 


vious year, the Dutch now hoped to economize, both on the Brazilian garrison and 
on Count Maurits’s less profitable ventures). The Count delayed as long as he could 
but finally set sail for Holland in May 1644, bringing with him a shipload of specimens 
and curiosities. According to Moreira (loc. cit.) Piso also accompanied Count 
Maurits, but Marcgrave, against his wishes, was sent to the recently conquered Dutch 
settlement in Angola. Shortly after his arrival, however, Marcgrave died of fever 
at or near Sao Paulo de Loanda. Fortunately, his papers were brought back to the 


_ Netherlands and were entrusted to de Laet. 


Count Maurits was well aware of the importance of a pictorial record of the animals, 


plants, people and artifacts encountered in Brazil. According to a letter that he 


* Written Marcgrave by himself, but variously spelt Markgrave, Markgraf, Marcgraf, Marcgrav, 
Marggrave and, in book catalogues especially, Marggraf or the Latin Marggravius. 
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subsequently wrote to the Marquis de Pomponne (21 December 1678, cited in full 
by Larsen 1962 : 254, Doc. 52), the Count had ‘dans mon service le temps de ma 
demeure au Brésil, six peintres, dont chacun a curieusement peint a quoy il estoit le 
plus capable ...’. One of the best known of these artists was Albert Eckhout 
(ca 1610-64) who specialized in paintings of native peoples and whose life and works 
were the subject of an excellent monograph by Thomsen (1938). In the Museet 
National in Copenhagen are 24 (out of 26) of Eckhout’s paintings sent by Count 
Maurits in 1654 to Frederick III of Denmark (see Larsen 1962 : 251, Doc. 45). The 


second artist was Frans Post (1612-80), whose works have been reproduced and very ~ 


thoroughly discussed by Larsen (loc. cit.) following the pioneer study by Sousa Leao 
(1948). Post was essentially a landscape painter, but in the foreground of some of 
his canvases are depicted animals and plants that show excellent draughtsmanship. 
Van Gelder (1960) suggested that Eckhout supplied these foregrounds, but Larsen 
strongly opposes such an arrangement. Post’s elder brother, the celebrated 
architect Pieter Post, seems to have made a brief visit to Brazil and to have assisted 
in the design of the palace of Vrijburg ; he also helped in the design of the Maurits- 
huis in The Hague, the Count’s splendid residence on his return from Brazil and now 
an art gallery. Both Eckhout and Post are named, together with Piso and Marc- 
grave, in a list of the Count’s domestic staff dated March 1643 (cited by Larsen, loc. 
cit.: 245, Doc. 1). The third of the six artists was probably Zacharias Wagener 
(1614-68), whose drawings in his T/zer Buch have already been mentioned (p. 190). 
According to his autobiography, Wagener arrived in Brazil in 1634 as a common 
soldier but from 1637 acted as ‘Kitchen Schreiber’ to Count Maurits. He left Brazil 
in 1641 and his subsequent career took him to the Dutch East Indies where he fulfilled 
ambassadorial duties in Canton, Japan and Java, later becoming “Ober Bau Meister 
Ambt’ for the Dutch possessions. In 1662 he succeeded van Riebeck as Governor 
of the Cape, but returned to Java in 1667, was nominated Vice-Admiral the following 
year and returned to Holland, where he died shortly after. He must surely have 
continued to draw and paint but none of his work from the East Indies has been 
recorded. 

For the other artists claimed by Count Maurits a number of names have been 
suggested. Many authors have felt that Marcgrave would have been included as an 
artist, although his official position was one of a scientist. Larsen (1962) made a 


strong case for Abraham Willaerts (denied by Sousa Ledo 1948) and suggested also 


Johannis Vingboons, both mapmakers but perhaps to be considered under the heading 
of artists. Rather less certainty surrounds the names of Cornelis Golijath, Peter 
Coninxloo, Gillis Peeters and Johann Walther. Evidence for the last-named artist 
seems to be based on his ‘florilegium’ (Szmilacrum scenographicus celeberrimi horir 
Itzsteinensis . . ., 2 vols., Victoria and Albert Museum, 9174-5), but this was made 
for Count Johann of Nassau, not for Count Johann Maurits of Nassau-Siegen ; it 
contains European cultivated flowers and fruits, not Brazilian plants, grown in the 
Count’s Idsteiner Schlossgarten. 

On his return to Holland, Count Maurits entrusted the publication of Piso and 
Marcgrave’s results to de Laet. Piso’s work, which has been called a masterpiece of 
Dutch medical literature (Moreira, loc. cit.), presented no problems, but it was found 
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that Marcgrave’s natural history writings were in code. Authors have usually 
assumed that Marcgrave did this to prevent his work from being pirated by Piso. 
De Laet was able with some difficulty to decipher the notes, but the text that he 
produced inevitably contained a number of errors. 

Marcgrave had been engaged as astronomer and in the Preface of the Historia 
naturalis Brasiliae de Laet spoke of a further publication, Progymnastica mathe- 
matica Americana, containing Macgrave’s astronomical, geographical and geodesic 
discoveries, but this was never published; the manuscript, which was given for 
editing to Jakob Golius, is mentioned occasionally by other astronomers. In the 
archives of the Observatoire de Paris there is a manuscript folio of 114 pages entitled 
G. Marggraf. Observations faites au Brésil (B.4.5). This work, evidently a copy, is in 
Latin and contains many observations, especially of Mercury, made ‘in nova civitate 
Mauritia in insule Antoni Vaaz quae est in Brasilia’ between 9 September 1638 and 
22 June 1643. Marcgrave’s observations occur in two other works in the same library 
(A.2.5 and A.6—compilations from a number of astronomers). From this source 
were taken the many Marcgrave observations cited by Pingré (1901 : 128, also 143, 
I5I, 158, 161, etc.). Lalande (1771: 160) stated that Marcgrave’s manuscripts of 
1639-40 were given by Guillaume de I'Isle (1675-1726) to the Depot des plans, cartes 
et journaux de la Marine, but that these were only copies (presumably those now in 
the Paris Observatoire) ; the originals were said to be in Cadiz with the manu- 
scripts of Jacques-Eugéne Louville (1671-1731) together with much else believed 
to be then in the possession of Antonio de Ulloa (1716-95). Gudger (1912) and 
Taunay (1942) discussed Marcgrave’s astronomical work and his manuscripts and 
concluded that the originals were lost and that the extent of the Progymnastica 
would never be known. The Paris manuscripts probably represent a part of the 
Progymnastica but Meijer (1972) has now reported further Marcgrave manuscripts in 
the Gemeentearchief in Leiden (Bibl. 12130). This bundle contains Marcgrave’s 
observations on stars, sunspots and an eclipse of the sun, together with many notes, 
trigonometrical data and even horoscopes (including his own). These are apparently 
some, if not all, of the notes handed over to Golius for editing and there may well be 
more Brazilian data here than in the copies at the Paris Observatoire. 

A further manuscript by Marcgrave, Tractatus topographicus et meteorologicus cum 
eclipsi solaris, was fortunately preserved by Barlaeus and eventually published by 
Piso (1658) in what was essentially a second edition of the Historia naturalis Brasiliae. 
In this work the first part is an amalgam of Piso’s medical and Marcgrave’s natural 
history text woven into five parts, followed by Marcgrave’s Tvactatus (which alone of 
Marcgrave’s work admits to his authorship) and Jacob Bont’s Historiae naturales et 
medicae Indiae orientalis, and ending with Piso’s Mantissa aromatica. As pointed out 
by Gudger (1912), this 1658 edition is far inferior to the original book, both in content 
and illustration. By incorporating Marcgrave’s work without due acknowledgement, 


Piso incurred considerable opprobrium. Linnaeus, for example, wrote ‘Pisonia est 


arbor spinis horrida ; horrenda certe memoria Viri, si vera, quae Marcgravii affinis 
objicit Pisono, quod Pisonus sua omnia a Marcgravio post mortem habuerit &c. vide 


_& confer ipse objectiones, confer & scripta Marcgravii cum Pisonis.’ (Critica 


botanica, 1737: 79), while on the flysheet of Linnaeus’s copy of Piso is the curt 


196 PLES PW Eee AD 


remark ‘Horrenda nequita Pisonis’ (wretched laziness of Piso). Moreira (1926) 
is one of the few to insist that Piso and Marcgrave were on good terms during their 
time in Brazil. Marcgrave’s brother Christian states otherwise (Marcgrave 1685), 
and authors have seen in this the reason for Marcgrave’s use of a code for his natural 
history notes (the astronomical notes are not in code, presumably because Piso had 
no pretensions to that subject). A further clue to the relationship between these 
two men occurs in two letters from Piso to Golius (12 and 15 May 1655), written at a 
time when Christian Marcgrave was attempting to recover his brother’s personal 
effects (Meiljer 1972). ‘Marcgrave’, wrote Piso, ‘lived in my house and was “mijn 


domestique’”’ during his first three years in Brazil; he never had any money and I 


made him numerous loans ; all his money went on drink and in fact it was drink that 
finished him in Angola ; and he owed his landlady and his shoemaker in Leiden.’ To 
some extent this is corroborated in an earlier letter from Count Maurits to the Leiden 
Senate (19 March 1655 — Meijer, Joc. cit.) in which he says that everyone in Brazil 
was aware that Marcgrave was without money, for reasons that were well known. In 
the Prefaces to both the 1648 and the 1658 editions, Piso refers to Marcgrave as 
‘meus domesticus’, implying a subordinate position which the better educated 
Marcgrave must surely have resented. According to Piso, Marcgrave lived with 
Count Maurits for the remainder of his stay in Brazil and the very flowery dedication 
to the Count of his part of the Historia naturalis Brasiliae suggests that their rela- 
tionship was an amicable one. 

The woodcuts for the 1648 edition were evidently prepared from the drawings, 
watercolours or oil paintings brought back from Brazil, most of which came to the 
Royal Library in Berlin. Seven years later many of these same woodcuts were 
again used, this time to illustrate the book entitled Musaeum Wornuanum (1655) or 
catalogue of the collection belonging to the Professor of Medicine at Copenhagen, 
Olaus or Ole Worm (1588—1654).* Worm’s catalogue came from the same printing 
house as did the Historia naturalis Brasiliae, Elzevier of Amsterdam (the latter also 
from Francis Haak of Leiden). So too did Piso’s 1658 ‘edition’ of the Hzstorza, but 
for some reason only a few of the earlier woodcuts were used ; the new title page was 
taken from the previous plate but with certain areas erased and redrawn to include 
East Indies subjects (dodo, rhinoceros7, etc.) as well as the new title. Piso does not 
appear to have had access to the original drawings and paintings for making new 


woodcuts. The originals were the property of Count Maurits, who by that time had 


not only accepted the offer of Friedrich Wilhelm, the Elector of Brandenburg, to 
become Stadtholder of Cleves, but had apparently sold to the Elector a large collec- 
tion of Brazilian curiosities, for which he received property in Cleves. In the cata- 
logue of this transaction (18 February 1652), item 14 describes a royal folio book and 
another rather smaller one containing figures of animals, plants and natives from 
Brazil, totalling 455 + 488 sheets, usually with only a single picture on each (Gudger 


* See Sparck (1945), Whitehead (1970-71) and especially Schepelern (1971) for details of Worm’s . 


museum; Schepelern also noted Worm’s use of the Piso and Marcgrave woodcuts. 


+ The rhinoceros in the frontispiece is a poor (reversed) copy of Diirer’s famous woodcut of 1515 — 


(complete with Diirer’s hornlet on the shoulder and the curious ridge on the flank); the same woodcut 
has been used for one of the tapestries designed by Eckhout or Post (see below, p. 200). Coste (1946) 
commented on this but failed to mention that the rhinoceros woodcut in Piso’s text (1658: 51, Bont’s 
account) is a very different drawing, much more accurate, without the hornlet and without Diirer’s 
ornamentation, thus perhaps from life. Rookmaaker (1973) gives further early figures of rhinoceroses, 
of which none matches that in Piso. 
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1912, on Driesen’s Leben des Fiirsten Johann Moritz von Nassau-Siegen, Berlin, 1849 ; 
see also Larsen 1962 : 252, Doc. 50, 51). Item 15 contained more than a hundred 
paintings of natives done in oil on paper and not bound up. Count Maurits evidently 
gave or sold many more paintings to the Elector judging by the total of 1460 oil 
paintings (Anon. 1717 — see Gudger 1912 : 268) and 337 watercolours (Bloch 1787) 
that have been recorded in the Berlin collection. 

The oil paintings and watercolours were given by the Elector to his court physician, 
Dr. Christus Mentzel, for sorting and binding into volumes. Mentzel arranged the oils 
in four volumes (aquatic life, birds, mammals (with amphibians and insects) and plants 
and fruits) each volume having an illuminated title page inscribed e.g. THEATRI | 
RERUM NATURALIUM /TOMUS II, | qui continet | ICONES | VOLATILIUM | 
mss | SERENISSIMI AC POTENTISSIMI PRINCIPIS [AC DOMINI, | 
Dn FRIDERICI WILHELMI | MARCHIONIS BRANDENBURGICI, /S.R. 
mite ARCHICAMERARII, | afg. ELECTORIS PRINCIPIS, | 6c. Gc. Ge. | 
DISPOSITUS | A | Christiano Mentzelio D./M.DC.LX (title page to volume I 
reproduced by Gudger 1912: pl. 5; to volume 2 by van Gelder 1960: pl. 13; to 
volume 3 by Darmstaedter 1928; to all volumes by Sousa-Leao 1952). Ment- 
zel’s preface to the first volume, dated 1664, is disappointing in that no indication 
is given of the name of the artist nor the history of the paintings (Lichtenstein 1818 : 
205). As far as can be judged from the literature, the watercolours did not receive 
such elaborate treatment. The volumes were later incorporated into the K6niglichen 
Bibliothek, with the watercolours catalogued as Brazilianische Naturgegenstande 
(Collectio rerum naturalium Brasiliae), two volumes, Libri picturats A.36, 37 ; and the 
oil paintings listed as Theatrum rerum naturalium Brasiliae (Icones), in four volumes, 
Libri picturatt A.32-35 (note the titles to the watercolour volumes given by Bloch 
and cited above, p. 187). 

The oil paintings, made on paper and mounted on plain pages, are fairly small (if 
the two bird paintings are representative ; Schneider (1938: pls. 1, 2) shows them 
74 x 74 and 74 x 85 mm, stated to be two-thirds life size). Above each painting, 
in neat script (by Mentzel — Schneider, loc. cit.) is the vernacular name, the name (if 
different) and reference to the page number in one of the two volumes (L.P.1 or 
L.P.2) of watercolours, and the name used by Marcgrave followed by the formula 
Marg. in H.B.p. (page number stated). On the painting itself may be the vernacular 
name, again neatly printed (by the artist — Schneider, Joc. cit.). In some of the bird 
drawings Schneider noted a modern name pencilled on by Lichtenstein. Schneider 
also found that where a watercolour existed but no oil, a space was left with this 
information above it ; reference to the presence of such gaps was made by Mentzel 
in his preface, who hoped they might one day be filled. 

The watercolours, of which the two reproduced life-size by Schneider (loc. czt.) are 
83 x II4 mm, appear to be bound in directly and are not mounted. Schneider and 
Gudger (one only) found them less stylized than the oils. Some (? all) have below 


the picture some notes written in ink in a large, bold hand. Mentzel attributed 


these to Count Maurits and others have agreed (Lichtenstein, Gudger)*. Gudger 


* In one of the few cases where a Leningrad drawing can still be compared with its Berlin counterpart, 


Le. in the stingray Narinari reproduced by Gudger (1912; fig. 3), the same note is written below, but in 


a different hand, possibly that of Marcgrave. 
13 
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(1912) was of the opinion that only the watercolours were used by the craftsman who 
carved the blocks ; this may have been the case in the one example known to Gudger 
(spotted stingray, Navinarz), but in the case of the birds Schneider (loc. cit.) used the 
oil paintings as a primary reference, implying that these and not the watercolours 
should stand as iconotypes. He recognized, however, that the watercolours were 
unlikely to be copies of the oils. A watercolour was more often missing than an oil 
painting, but the absence of a watercolour was not always correlated with the absence 
of a figure in Marcgrave’s book (not all species were illustrated ; 104 figures in Piso, 
422 in Marcgrave and 7 in Book VIII and the appendix). 


Schneider (1938) was convinced that more material was available than Mentzel 


used. In 1757 the Preussische Staatsbibliothek bought at auction a volume of 
drawings subsequently catalogued as Kleyert miscellanea, Libri picturatt A.38, which 
was evidently part of Mentzel’s estate. It contained, inter alia, Brazilian pictures 
which Schneider felt must have been part of the Marcgrave collection (as well as 
drawings of Javanese and South African subjects). 

In his dedication to Count Maurits at the beginning of the Hustoriae rerwm 
naturalium Brasiliae, Marcgrave stated that he had himself made from life the figures 
contained in the book (quorum tcones ad vivum tpse fecit) ; the same thing is explicitly 
stated at the foot of the page of contents (. . . [cones quadrigentae & vigenti novem, 
maximam partem ab Auctore tpso accurate delineatae). According to his brother’s 
account (Marcgrave 1685), Georg Marcgrave was a skilful painter and most authors 
have accepted that the original drawings for the woodcuts were by Marcgrave. 
Bloch (1787) and Schneider (1786), however, believed that Count Maurits had done 
the drawings since notes apparently in his hand appear on some of the watercolours. 
Lichtenstein (1818) rejected this argument, but Swainson (1840) agreed with Bloch 
and Schneider and went so far as to state that Count Maurits not only made the 
drawings but also did much of the natural history work himself. Perhaps following 
Swainson, Jordan & Evermann in the dedication to the Fishes of North and Middle 
America included ‘Maurice of Nassau’ in their list of early ichthyologists. However, 
nowadays it is generally accepted that Count Maurits was not responsible, either for 
the figures or for the descriptions. It has been assumed, however, that the woodcuts 
were prepared from either the watercolours or the oil paintings in the Berlin collec- 
tion, so that by implication Marcgrave must have done at least some of these. 

Discovery in the British Museum of pencil drawings for the woodcuts now shows 
that the attribution of the Berlin material need not be influenced by Marcgrave’s 
claim in the Historza. These pencil drawings are in the Sloane Collection (Add. MS. 
1554, Sloane Catalogue 1 B : 669) and are contained in a volume listed as De plantis 
Brasitliensibus, Jo. de Laet, qui primam editionem editit, manu descripis, fig. The 
volume (ca 220 mm x 300 mm) is bound in leather with MB monogramed four times 
on the spine and on the front cover PLANTAE BRASILIENS AUTOGRAPH J. DE 


LAET/ MUS. BRIT. BIBL. SLOANE / 1554 PLUT. XC G. ‘On the flysheet ae 
written ‘MS. 1436 MS. A 242 [deleted] 1554 manier Joh. de Laet’. Thereisno title’ 


page and the text begins immediately on folio 2 with the heading ‘HERBAE’ 
followed by ‘p.8.37. Graminis species. Caulis teres, tenuis, cavus...’. Folio 48 is 
headed ‘FRUTICES’ and folio 55 is headed ‘ARBORES’. Oneach pageare botanical 
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descriptions in Latin, the species being headed by the Brazilian name of the plant 
and an apparent page reference in the left margin against each species (e.g. p.55.232, 
p.52.218, p.gg.181) ; these numbers do not run in sequence*. The text is neat but 
difficult to read. It matches approximately the relevant text in Marcgrave but is 
usually shorter and the numerals are Roman and not spelled out. Possibly this 
manuscript represents an early draft by de Laet for the Historia. Of great interest 
are the figures pasted on the reverse of 26 pages, of which 11 are proof pulls of wood- 
cuts from the Historva, four are pen and ink sketches, one is a large pencil drawing 
and ten are small pencil drawings. These latter are skilfully drawn with fine, hard 
lines and in each case they exactly match the woodcut in size and details. Of all 
the natural history drawings made in Brazil, these seem the most likely to have been 
done by Marcgrave himself, and it may be to these that Marcgrave’s claim in the 
Historia refers. 

One most interesting attribution to Marcgrave was that made by Larsen (19671). 
This concerned a coloured pen and ink drawing on vellum (250 x 195 mm) which 
depicted natives of Madagascar ceremonially bearing a bride. At that time the 
picture was in the possession of a Munich dealer, Dr Heinz Steinmeyer. Larsen 
noticed that it bore the monogram Mf and was dated 1643. The formation of these 
letters and numbers closely resembled those in the only known signed work by 
Marcgrave, the large map of Brazil inscribed with Count Maurits’s motto Qua patet 
orbis, being one of five supplementary plates for Barlaeus’s Rerum per octennium in 
Brasilia (1647) discovered by S. P. L’Honoré Naber (editor of the Dutch version of 
the book). The map is inscribed ‘Gorgius Marggraphius Germanus Anno Christi 
1643’. Larsen was also impressed by the conceptual closeness of the composition 
of the Madagascar picture to that of the cartoons painted by Albert Eckhout and 
used for the Gobelins tapestry series ‘Anciennes Indes’ (tapestries discussed and 
reproduced by Larsen 1962; see below p. 200). Larsen’s thesis depends on a 
short stay by Marcgrave in Madagascar in 1643 before going to Angola (where all 
authors agree that he died in 1644). The date of Marcgrave’s departure from Brazil 
is not documented but it is significant that his astronomical observations at Recife 
ended in June 1643. However, it is curious that his brother makes no mention of 
such a voyage to Madagascar, saying explicitly that he was sent to Angola, while 
Marcgrave’s evident desire to return to Europe (Marcgrave 1685) makes it unlikely 
that he would have willingly sailed even farther from home. If the painting is truly 
by Marcgrave, then his work was of a very high standard. _ 

Gudger (1912) was in no doubt that the watercolours must have been made by 
Marcgrave himself. Schneider (1938 : 80) felt that two artists were involved, Frans 
Post and Zacharias Wagener, but as stated earlier (p. 190), Wagener is known to 
have copied from Eckhout and the amount of observation in Wagener’s zoological 
and botanical drawings implies the eye of a trained naturalist such as Marcgrave. 
Without the originals to hand, it is virtually impossible to decide. If Marcgrave 
made the drawings for the woodcuts, and if the ten in the British Museum are a 


__* The first element in these ‘page’ numbers possibly refers to pagination in Marcgrave’s original notes; 
the second element quite often matches a non-sequential series written on specimen sheets for the same 
species in the Marcgrave herbarium in Copenhagen (see footnote, p. 204). 
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sample of his skill, then he was evidently quite capable of accurate and even artistic 
work. Like many another naturalist, he may well have coloured his drawings. 
The oil paintings, on the other hand, seem much more likely to have been done by 
the professional artists of the expedition, Eckhout and Post. The vast majority of 
paintings by naturalists are done in watercolours or gouache. Oils are usually 
employed when the object becomes part of a picture and not merely a scientific 
representation, partly perhaps because of the time taken for the paint to dry and 
partly because naturalists may hesitate to obscure fine pencil details with too heavy 


amedium. As their paintings show, both Eckhout and Post were capable of studies. 


of plants and animals. Driesen (1849 —cited by Gudger 1912: 272) believed that 
Post did the Berlin oil paintings ; Martius concurred, probably following Driesen. 
Van Gelder (1960), in considering an oil painting on paper of two fighting tortoises 
(reproduced in colour in Sousa Leao 1968), concluded that this painting and those in 
Berlin were by Eckhout. It is a pity that van Gelder did not know of Schneider’s 
paper on the birds in the Berlin collection (Schneider 1938) since it was not possible 
by this time to see the actual Berlin originals. Van Gelder also made the suggestion 
that Eckhout may have visited Berlin and was perhaps responsible for the four title 
pages of the Mentzel volumes. He further suggested that Eckhout might have 
drawn the title page for the Historia. As mentioned earlier, animals and plants are 
beautifully depicted in the foregrounds of some of Frans Post’s pictures and there 
seems reason for attributing some oil paintings to him rather than to Eckhout, 
a conclusion supported by Larsen (1962). As with the watercolours, however, a final 
conclusion, if ever possible, must await discovery of the Berlin originals. 

Further clues to the Berlin drawings and paintings may lie in the set of tapestries 
made at the Gobelins factory in Paris. They were based on drawings by Eckhout 
and Post, together with actual Brazilian material, being a gift made by Count 
Maurits to Louis XI1Vin 1679. The tapestries were described by Fenaille (1903-7) ; 
the relevant letters and documents were cited by Panhuys (1925, 1929) ; and the 
story was enlarged by Thomsen (1938), Benisovich (1943a, b), Sousa Leao (1961, 
1968), Madeleine Jarry in several papers (especially Jarry 1959) and by Larsen 
(1962). The eight tapestries, known as Les Anciennes Indes and depicting animals, 
plants, natives and landscapes of Brazil and Angola, were produced in a large and 
a small series respectively seven and nine times between 1687 and 1730. In 1739 
new cartoons were drawn by Francois Desportes, based on the originals but incor- 
porating European and other elements (Jarry 1959, who reproduced a number of 
Desportes’s original sketches, including that of the rhinoceros, based on the Ditrer 
woodcut). The new set, eight tapestries known as Les Nouvelles Indes, were pro- 
duced from 1740 to 1826 (two subjects repeated in 1936-39 and 1940-41). It is of 
interest that a set of tapestries was presented to Peter the Great when he visited 
the Gobelins factory on 15 May 1717 (Benisovich 1943a). Did the Csar also receive 


some sheets of sketches used for preparing the final cartoons? This could, perhaps, 


explain the provenance of the Leningrad drawings, mentioned earlier. Certainly, 
the Csar would have been interested in such Brazilian sketches had he come across 
them later in his travels. Natives and landscapes in the tapestries can be matched 
with existing works by Eckhout and Post, but unfortunately no critical comparison 
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of the plants and animals was made with the Berlin originals before they disappeared. 
However, the publication of the Leningrad drawings by Professor Schaeffer will now 
aid such a study and might have relevance to copies of the tapestries subsequently 
made in Russia. 

In the Library of Congress in Washington there is a hand-coloured copy of the 
Historia naturalis Brasiliae (Rare Book Department, QH. 117. P68).* The book is 
in a modern binding and there is no indication of the first owner. It was one of 
about three hundred items given to the Smithsonian on 5 October 1885 by James 
Carson Brevoort (1818-87), bibliophile, antiquarian and natural historian (after 
whom the clupeid genus Brevoortia was named by Theodore Gill). Brevoort may 
have bought this copy of the Hzstorva during his travels in Europe in 1838-44, or 
it may have come from his father’s library, well known for its collection of Americana 
(Anon. 1907: 193). The title page has been coloured, a trifle crudely perhaps, with 
washes of red, blue, turquoise, yellow, deep red and dark brown, and the decorations 
on subsequent pages are in red, yellow, blue and occasionally green. The painting 
of the woodcuts, however, is restrained and contains details not found in the un- 
coloured version and not always apparent from the text. On p. 106 of Marcgrave’s 
section, for example, a cellular pattern has been added to the plant in ink, while the 
serranid fish on p. 158 has additional black bands on the fins, black spots and a line 
along the flanks, and minute teeth in the jaws. In another instance (a fish on p. 168) 
the woodcut has been almost obliterated with heavy white before the addition of 
red (with silver margins to the scales). Thus, there seems very good reason to sup- 
pose that the colouring was done from other drawings and presumably those once in 
Berlin. Of the Berlin drawings reproduced by Darmstaedter (1928), three can be 
fairly closely matched with those in the coloured copy of the Historia (p. 158, the 
serranid fish ; p. 225, the anteater; p. 244, the llama). In no case are the details 
identical, but the differences are perhaps no more than might be expected from a 
non-scientific colourist. This coloured copy may well have been prepared for some- 
one of importance (Count Maurits, the Elector of Brandenburg), or someone with a 
particular interest in the work (Piso, de Laet). It is curious, however, that no in- 
scription or bookplate is present. Two marginal comments were noticed in the 
Marcgrave section: in pencil on p. 14 against the upper figure is written ‘L 4 
Verbena Ioyphylla’ and in ink against the lower figure ‘This has a white flower’. If 
this copy was indeed painted from the originals, then it has the greatest importance 
for those trying to identify Piso and Marcgrave’s species. 

A final and important question concerns the fate of the specimens brought back 
from Brazil. According to Lichtenstein (1818) Count Maurits supplied his own 
museum (and thus the Elector’s), those of two universities (one of which was Leiden), 
and also many private individuals with so much material that a century later it had 
still not been fully worked up. Many Brazilian (and also African) curiosities and 


artifacts were reported by van Kampen & Veegens (1850) to be in the anatomical 


cabinet of Leiden University. As early as March 1640 Count Maurits had written 


* Another coloured copy was in the Royal Library in Berlin, where it was seen by Lichtenstein (1818). 


_ He believed that it might have belonged to Count Maurits. No coloured copy is listed now (Dr H.-E. 


Teitge, in. litt.). 
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to the Senate of that University saying that, although he had hitherto been at some 
pains to endow the Academy with ‘rebus paulo rarioribus aliquo modo possem 
instruere atque exornare’, the American world, rich in other respects, had so far 
failed to provide what he wanted but that he would continue to try (in Latin, full 
text cited in Molhuysen 1916 : 321, Doc. 629). Evidently the Count succeeded, for 
in an inventory of the Anatomy Department’s collection for 1652 (Archief van 
Curatoren der Leidsche Universiteit, 1574-1815, No. 228) thirteen Brazilian items 
are listed (tijger, voogels, serpent, mieren-eeter, skins, artifacts, etc.) and in 1668 are 


listed a tamandua and a taiacou. ‘These are almost certainly the same specimens 


that appear in Les délices de Leide (Leiden 1712 : 83-87, 98-99, 107, 127, 130), 
where most are stated to be ‘Présent du Prince Maurice’; Marcgrave is not men- 
tioned, but on pp. 84, 86 and 127 the gifts are recorded as being from Piso, e.g. 
‘Monsieur le Doctor Guillaume Pison a envoyé du Brésil l’An 1639 ces oeufs de 
crocodile qu’on peut manger sans danger’. It is possible, however, that some of the 
specimens in the Anatomy Department’s collection had come from Marcgrave’s 
chest (or chests) brought back from Brazil by Count Maurits. On the basis of letters 
and documents in Leiden, Meijer (1972) has given an account of the quarrel that later 
developed over Marcgrave’s possessions and this sheds a little light on his natural 
history specimens. It appears that Christian Marcgrave came to Leiden in June 
1652 and laid claim to his brother’s belongings. All parties seem to have strongly 
denied Christian’s allegation that the chest(s) contained precious stones and money, 
but Golius recalled a herbarium, which he had given to Vorstius, and also some in- 
sects. After some argument with both Golius and Vorstius, Christian approached 
Count Maurits and the latter gave him a letter of authority to the Curators at Leiden 
University. Christian must have continued with his claim, for Count Maurits felt 
obliged to write a second letter to the University in which he belittles the contents 
of the chest(s) ; it contained merely some manuscripts and notes, together with 
skins, bones, horns, plants and fruits, the only items which he could recall specifically 
being two zeepaered skins. Eventually, the matter was taken to the Senate and a 
committee of four (vzerschaar) ruled that Christian must accept Maurits’s word and 
observe “een eeuwig swijgen ende silentium’. In the event, Christian Marcgrave 
refused and the material seems to have remained with the University. 

Rarities from Brazil were probably commonly sent back to Holland during the 
Dutch occupation. Item 341 in the catalogue of manuscripts and autographs of 
A. A. J. Meylink (sold by Martinus Nyhoff, 14 November 1864) was an account sheet 
dealing with sugar mills in Paraiba in 1637. Attached to this was a list headed 
‘Specificatie van de navolgende Gedierten uit Brasilien aen de Universiteijt van 
Leyden gesonden’, with an indication that the list accompanied the specimens, 
presumably in 1637. The eight items in the list include the skins of an anteater, 
pumas, jaguars and a sloth. However, Count Maurits’s letter of 1640 shows that 


this consignment predates the gifts that he sent. I am indebted to Dr L. B. | 


Holthuis for finding a copy of the original list sold with the Meylink collection. 
Count Maurits seems to have sold or given away three (possibly four) main 

collections. The first, in 1652, was the transaction with the Elector of Brandenburg 

already mentioned in connection with the Berlin drawings and paintings. Three 
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lists exist of this material (two in Cleve and one in The Hague) ; Larsen (1962 : 252-4, 
Doc. 50, 51) followed Driesen (1849) for the first two and Panhuys (1924) for the 
third. In this case natural history specimens were not involved, the material being 
furniture made in Brazil, books of paintings, seven large cartoons for tapestries and 
some others, weapons, statues, etc. Two years later, in 1654, Count Maurits sent 
other material to Frederick III of Denmark, which included 26 paintings by Albert 
Eckhout (Thomsen 1938 : 15) and perhaps some Brazilian artifacts (letter accompany- 
ing the material cited in full by Larsen 1962: 251, Doc. 45). Some of these eth- 
nological specimens are still present in Copenhagen (Schaden 1964: 387). A third 
and rather tentative transaction, centring round Count Maurits’s diplomatic mission 
to England at the time of the Restoration, was suggested by Larsen (1962), less from 
any direct evidence than from the supposition that the bearing of Brazilian gifts 
would be characteristic of the Count. The fourth and well-documented transaction, 
with Louis XIV of France in 1679, has been studied with interest because of 
the light thrown on the Gobelins tapestries woven from Post and Eckhout’s 
cartoons. Once again Larsen (1962 : 251 et seg., Doc. 47-59) cites in full the various 
letters and lists concerning these cartoons and he makes the interesting suggestion 
that the objects enumerated in the ‘descriptions’ of the cartoons were not part of 
the subject matter but were the actual objects themselves ; Benisovich (1943 : 220) 
assumed that even a zoological collection was sent. If that is the case, then some 
of these specimens may still be present in Paris. 

A number of private collectors probably received material from Count Maurits. 
According to Martius (1853), Albert Seba of Amsterdam was one of these, so that it is 
possible that both Artedi, who studied the fishes in Seba’s collection, and Linnaeus, 
who also looked at the collection, actually examined Marcgrave specimens. There 
is a chance that these specimens still exist, either in the British Museum (Natural 
History), where some Seba material still exists (Thomas 1892) or in other institutions 
(Boeseman 1970 — dispersal of Seba material). Thus, the large anaconda from Seba’s 
collection now displayed in the Zoological Museum in Leningrad may have come to 
Seba from the Count. Another recipient of material may have been Frederick 
RKuysch, also of Amsterdam, whose museum was bought by Peter the Great in 1717 
and is now preserved in Leningrad (Whitehead 1970-71). 

_A third recipient may well have been Olaus Worm, the specimens being those which 
Worm later illustrated in the Musaeum Wormianum with woodcuts from the Historia 
naturvalis Brasiliae. Schepelern (1971) has stated that Olaus Worm’s son Willum 
acquired de Laet’s herbarium (of which the nucleus was Marcgrave’s Brazilian 
specimens) shortly after arriving in Holland in 1653 and this was dispatched to 
Copenhagen in October of that year. It is not clear whether this would have been 
the herbarium that Golius claimed to have passed on to Vorstius. At any rate, the 
transaction is not mentioned in the quarrel over Marcgrave’s possessions some 
eighteen months later (Meijer 1972). Pickel (1949) and earlier botanists have as- 
sumed that Marcgrave’s herbarium did not survive, but they seem to have over- 
looked a footnote (p. 167) in the English translation by Wallich (1853) of Martius’s 
Study of Piso and Marcgrave’s cryptogams (Martius 1853). MacBryde (1970) has 
how drawn attention to this footnote in which Wallich reported the existence of 
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Marcgrave plants in the library of the Royal Botanic Garden in Copenhagen and gave 
an incomplete list of the genera represented. MacBryde (loc. cit.) confirmed that 
this coJlection still exists ; it comprises 173 folio sheets bound as a volume with the 
cypher of Frederick II on the title page and is entitled Herbarium vivium Brasiliense 
plantarum et fructuum a viro clarissimo Domino Georgio Marcgravio de Liebstad 
Misnic. German. in Brastliana insula singulart studio collectarum et observatarum*. 
Olaus Worm corresponded with de Laet (Schepelern, loc. cit.) and it seems likely 
that he received other items brought back from Brazil. After 1642, when Worm 


published a small catalogue of his museum (sole surviving copy in British Museum), 


his donors increased markedly and it would not be surprising if Count Maurits was 
one of them. 

In his will, Olaus Worm bequeathed his museum to his son Willum or alternatively 
it was to be sold to the King. The latter course was chosen and it was incorporated 
into the royal kunstkhammer of Frederick III. Even in the earliest existing inventory, 
however, Schepelern (loc. cit.) was able to identify with certainty only very few pieces 
from Worm’s collection. 

A final and tantalizing reference to Marcgrave’s specimens 1s made by Christian 
Marcgrave (1685). He records that Samuel Kechelius (1611-68), the Leiden 
astronomer and Curator of the University collections from 1666, to whom Georg 
Marcgrave had earlier written of his hopes for a direct return to Holland and of his 
dispatch to Angola, had seen sold at Haarlem for 4000 florins a book of dried Brazilian 
insects, all the names of which had been written by Marcgrave himself. Possibly 
these were the insects that Golius found in Marcgrave’s chest. Such a book, in two 
volumes and originally belonging to Charles Petiver (1663-1718), is now in the British 
Museum (Natural History), but although there are some specimens from Ruysch, 
none of the insects is labelled as coming from Brazil. 

A thorough search for the specimens brought back by Count Maurits has never 
been made. Almost any Brazilian material, especially in Dutch cabinets, recorded 
as such even to the early years of the 18th century, could well have derived from this 
Dutch expedition. The subject well deserves further exploration. 


APPENDIX 2 


The Frei Christovao drawings 


Aspects of Brazilian natural history appear in books and manuscripts dating from | 
the middle of the 16th century. Martius (1853) considered the earliest of these to | 
be the work of the Jesuit Jos. de Anchieta, written in Sado Paulo in 1553 but not | 
published until 1799. Others who worked in Brazil were André Thevet in 1555-57 | 
and Jean de Léry in 1557-58, both active in the Rio de Janeiro area, and also | 
Gabriel Soares de Sousa at Bahia in the 1580’s and Claude Abbeville at Maranhao | 


* The folios of this herbarium are serially numbered (bottom right). They also bear another but non- 


sequential series of numbers (top right), written in the same hand. In more cases than coincidence would 


warrant, this second numeral matches the final element in the ‘page’ number against the same species | 
in the de Laet manuscript descriptions of plants in the Sloane Collection (see above, p. 198). This tends | 
to confirm that the herbarium was once in the possession of de Laet and thus may well contain specimens | 


collected by Marcgrave and used for the Historia descriptions. 


| 
| 
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at the time of the French settlement there in 1611-15. Credit for the first really 
comprehensive account of Brazilian natural history is usually given to Piso and 
Marcgrave during their sojourn at Recife in 1638-44. Ten years earlier, however, 
and apparently unknown to them, the Franciscan missionary Frei Christovao de 
Lisboa (1583-16052) had assembled a collection of notes and drawings of animals and 
plants from Maranhao. His manuscript remained unpublished and virtually un- 
known until it was acquired in 1934 by the Arquivo Histoérico Ultramarino in Lisbon, 
bought from Livraria Coelho for 3500 escudos. According to Fonseca (1968 : 23 — 
footnote by Arnaldo Ferreira), the manuscript came from the collection of the Count 
of Vimieiro, who possessed the library of Manuel Severim de Faria, brother of Frei 
Christovao. Possibly this was the work cited by Machada (1930: 570), without 
comment, as Historia natural, e moral do Maranhdo, e Grado Para in his list of Frei 
Christovao’s writings, but otherwise there is no mention of the manuscript during 
the previous three centuries. 

An excellent facsimile has now been produced of Frei Christovao’s work, containing 
a transcription of the text, a rendering into modern Portuguese, a portrait of the 
author, and notes on the animals and plants described (Walter 1967). The following 
year a second version but in smaller format was published, dealing only with the 
plants, with biographical and botanical notes (Stellfeld 1968). Prior to this, the 
manuscript was referred to by several authors (Ferreira 1940, 1952; Pina 1942; 
Smith 1941 — three drawings reproduced ; Rizzini 1950), but the account by Fonseca 
(1952) is perhaps the most useful (largely repeated in Portuguese in the 1968 version). 
The fishes were studied by Joao de Paiva Carvalho and three years after his death 
this account was edited and published (1964). Carvalho’s notes are far more detailed 
than those given in the 1967 facsimile, as also are the botanical notes of the 1968 
version. 

Frei Christovao’s work seems to be rather poorly known to systematic workers 
outside of Brazil. The short account given here is based on the two facsimiles and 
on Fonseca’s paper, each of which contains data not mentioned by the others. 

Portuguese colonization of Brazil was not without its conflicts between greedy 
adventurers and resentful natives. In the early part of the 17th century some sharp 
criticism was levelled in Portugal at the harsh treatment meted out to the people of 
Maranhao and amongst those who petitioned for a more humane policy was Frei 
Christovao. Court sympathy for such views led to the decision to send him to 
Maranhdo as first Custos of his Order, as Commissary of the Holy Office, and as 
Ecclesiastical Visitor. After a delay of two years Frei Christovao sailed for Brazil, 
accompanied by nine other Franciscans and the new Governor of Maranhao. During 
his first two years he seems to have travelled in the interior and his natural history 
work may stem from that period. Later accounts suggest that he succeeded in 
promoting harmony and that he was well respected by the local inhabitants. He 


_wrote that he stayed in Maranhdo for twelve years, returning home via the Castillian 
Indies ;* Walter (1967), however, postulated a shorter stay, claiming that all the 


* Prologue of his Santoral de varios sermoes de Santos ; oferecido a Manoel Severim de Faria, Chantre da 


_ Santa Sé de Evora. Antonio Alvarez, Lisbon (1638). Passage cited by Fonseca (1952 : 296 — from vi, 


273 of original). 
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Franciscans of San Luis were recalled in 1632 and that Frei Christovao may have left 
even before this. It is possible that Piso visited Maranhao when the Dutch invaded 
the area in 1641 and Zacharias Wagener may have accompanied him ; the latter is 
said to have made reference to Maranhao species in his Tier Buch (Walter, loc. cit.), 
but I have been unable to find these. There is no doubt, however, that Frei Chris- 
tovao had left Maranhao some years before this and his work can have played no 
part in the Historia naturalis Brasiliae. 

Frei Christovao’s manuscript is bound in parchment, on the spine of which is 


written in faded Gothic letters Animaes do Maranhdo ; inside is the library number 


(1660) and‘M.N.3.’ The title page reads Historia dos animaes, e arvores do | Maran- 
hao | Pelo mumto Reverendo Padre Fr. Cris | tovdo de Lisboa Calificador do Santo | 
Oficio, e fundador da Custddia do Recolecgao de | Santo Antonio de | Lisboa | Anno.... 
At the top of the page, in a different hand, is written St Lows de Maranhan vil du 
Bresil. The book contains I99 pages, 220 x 300 mm, of which 3 have a double 
column index of vernacular names, 163 have drawings, and 31 have text, the subjects 
being mammals, birds, reptiles, fishes and plants. The subjects are arranged in the 
following manner : 


I manatee 60 turtle, fish (61 blank) 
2-24 56 fishes 62-71 18 mammals (70 blank) 
25 turtle, crayfish 72-73 3 reptiles 
26 crab 74-109 67 birds, one bat 
27-41 21 fishes (29-31 blank) II0-163 55 plants 
42 crayfish, turtle 167-173 text headed Peixes do Maranhao ; 
43 turtle manatee, 71 fishes (171 blank) 
44 turtle, fish 174 text headed Peixes de Para ; 32 fishes 
45-53 16 fishes 176-194 text headed Planta ; also birds (f. 184) 
54 dolphin 


55-59 10 fishes 


The drawings were originally done in pencil but were later drawn over and hatched 
in ink; earlier pencil attempts are sometimes visible and occasionally there is a 
marginal note suggesting alterations. Vernacular names are printed beside the 
subject but these may be cancelled and another spelling or even the Portuguese 


equivalent substituted in cursive script. In the case of the animals, up to three 


drawings may appear on one page. On the whole, the bird and plant drawings are 
more successful than those of fishes and mammals but the general impression is of 
honest observation limited by lack of training. The pencil lines flow much more 
easily than do the superimposed ink outlines, the latter perhaps being by another 
hand. 

The text that follows is ‘of very simple composition, very bad orthography and 


worse handwriting ; only in some parts the writing and the style are slightly better’ » 


(Fonseca 1952). This is curious because Frei Christovao was evidently a cultured 
man. Fonseca also states that the only erudite note in the work is a comment, in 
good handwriting, on f. 117, where a reference is made to Clusius and the ‘coral tree’ 
and its name in Latin. It is perhaps significant that the text is in Portuguese and 
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not Latin and that, apart from the above, it lacks any reference to earlier authors. 
The first indication of the work occurs in a letter written by Frei Christovao to his 
brother in January 1627, in which he says ‘I am correcting and making improvements 
on the treatise of the birds, plants, fishes and animals ; and this is also accompanied 
by drawings, and it must not be exposed to risk since I will not be able to make 
another .. .’ (letter in Biblioteca Nacional, Lisbon, Reservados caixa 29, No. 29 — 
cited by Fonseca 1952: 301). In another letter to his brother (same source), Frei 
Christovao said that he had ‘sent away the notebooks [of reports on military matters] 
from those I am writing on the history of these regions and I have no other original 
left but the reports written or heard ; you will polish the style there, since I have had 
no time for that, and keep it for me... I am a very busy person and I do not have 
anybody to transcribe it for me’. This suggests that he either wrote the natural 
history notes in a great hurry or that he was able on this occasion to dictate them to 
an amanuensis but one of poor education. It also suggests that he sent the natural 
history manuscript to his brother, possibly with a view to having it published. This 
is supported by the fact that a number of the drawings are marked Estampa (plate) 
followed by a small cross (occasionally just a cross, or the word Estampa deleted) ; 
it is also significant that an index was compiled, while the heavy inking of the pencil 
drawings would have made them more suitable for transcription into woodblocks. 

If Frei Christovao intended publishing his natural history manuscript, then it is 
unlikely that the appearance of the much more complete Historia naturalis Brasiliae 
was the reason for abandoning the project since more than a decade had elapsed. 
Possibly the Custos was too busy, for he continued a successful ecclesiastical career, 
being nominated Bishop of Angola in 1644 (a post that he did not occupy, however). 
The manuscript was presumably placed in his brother’s library, where it remained 
unrecorded for the next three centuries. 

Frei Christovao’s little work is not entirely of antiquarian interest and deserves 
to be better known. In the absence of most of the original drawings on which the 
woodcuts of the Historia naturalis Brasiliae were based, Frei Christovao’s figures 
can sometimes clarify details in species that are common to both works, especially 
when the subjects bear identical or very similar vernacular names. For example, 
such a comparison has resolved uncertainties in the identification of Marcgrave’s 
Piquitinga (see p. 52), in this case a species for which neither author gives an ade- 
quate description. 3 
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Anchoa, 86, 88 (key), 93 (alarsc.), 112-113, 
114 (spp. key), 165, 180, 186 (key) 

Anchoa arenicola, 112 

Anchoa argenteus, 115 

Anchoa argentivitiatus, 147 

Anchoa cayorum, 113 

Anchoa clavki, 112 

Anchoa colonensis, 113 

Anchoa cubana, 11, 113-114 (key), 122-125 
(figs.), 131 

Anchoa duodecim, 112-113 

Anchoa filifera, 11, 112-114 (key), 140-144 | 
(fig.), 186 

Anchoa filifera howelli, 141 

Anchoa ginsburgi, 113, 149 

Anchoa hepsetus, 11, 51-52, 113-114 (key), 
131, 132-140 (figs.) 

Anchoa hepsetus colonensis, 136 

Anchoa howelli, 141, 143 

Anchoa ischana, 112 

Anchoa januaria, 114, 128 | | 

Anchoa lamprotaenia, 11, 114 (key), 128-132 |— 
(fig.), 137 
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Anchoa lyolepis, 11, 112-113, 114 (key), 
144-147 (figs.), 186 

Anchoa marini, 112 

Anchoa naso, 112-113 

Anchoa nasus, 112-113 

Anchoa nasuta, 112-114, 144, 147 

Anchoa panamensis, 180 

Anchoa parva, 11, 114 (key), 124 (fig.), 
125-128 (fig.), 131 

Anchoa pectoralis, 114 

Anchoa spinifer, 11, 113-114 (key), 115-121 
(figs.), 146, 165, 172-173 (g.r.), 180 

Anchoa tricolor, 51, 114 

Anchoa trinitatis, 11, 114 (key), 121-122 (fig.), 
130, 137 

anchoita, Engraulis, 89 (fig.), 90 (distr.) 

Anchovia, 86, 87 (key), 96 (spp. key), 107 

Anchovia abbotti, 165-166 (key), 173 

Anchovia brevirostris, 148, 160 

Anchovia clupeoides, 11, 96 (key), 97-100 
(figs.), 111 (fig.) 

Anchovia clupeoides clupeoides, 96 (key) 

Anchovia clupeoides nigra, 96 (key), 100 

Anchovia elongata, 149-150 

Anchovia filifera, 140 

Anchovia macrolepidota, 96 (key), 100, 107 
(epibr.) 

Anchovia magdalenae, 96 (key), 100 

Anchovia nigra, 96-97, 99-100 

Anchovia pallida, 100-101, 105-106 

Anchovia parva, 125, 127 (type) 

Anchovia platyargyrea, 144 

Anchovia rvastralis, 96 (key), 100 

Anchovia spinifera, 115 

Anchovia surinamensis, 11, 96 (key), 100-106 
(figs.) 

anchovia, Sardinella, 23-26, 27, 29 (type), 30 

Anchoviella, 88 (key), 93 (alar sc.), 112-113, 
148-149 (spp. key), 186 (key) 

Anchoviella analis, 149 

Anchoviella balboae, 107 (br.st.), 148, 157 

Anchoviella blackburni, 128, 131 (types), 149 

Anchoviella brasiliensis, 148, 153 

Anchoviella brevirostris, 11, 83, 148-149 (key), 
153-157 (figs.) 

Anchoviella carrikeri, 148-149 (key), 156-157 

Anchoviella cayennensis, 11, 148-149 (key), 

161-164 (figs.), 186 

Anchoviella epsetus, 132 

Anchoviella estanquae, 88, 90-91, 94-95, 148 

Anchoviella eurystole, 88, 90, 94-95, 148 

Anchoviella guianensis, 11, 148-149 (key), 
157-161 (figs.), 164 


Anchoviella guianensis allent, 149 (key) 

Anchoviella guianensis guianensis, 149 (key) 

Anchoviella guineensis, 95 

Anchoviella hildebrandi, 148, 153, 157 

Anchoviella hubbsi, 150, 152-153 

Anchoviella iheringi, 148, 150, 153 

Anchoviella jamesi, 148 (key), 157 

Anchoviella lepidentostole, 11, 148 (key), 
149-153 (fig.) 

Anchoviella longipinna, 141 

Anchoviella miarcha, 148 

Anchoviella nattereri, 148 (key) 

Anchoviella nitida, 148, 150, 153 

Anchoviella pallida, 148 

Anchoviella parri, 148 

Anchoviella perfasciata, 94, 149 (key), 164 

Anchoviella potiana, 100-101, 105-106 

Anchoviella scitula, 148 

Anchoviella surinamensis, 100 

Anchoviella vaillanti, 149 

Anchoviella venezuelae, 100-101, 105-106 

Anchoviella victoriae, 148, 161 (types), 164, 
186 

Anchoviella sp. indet., 164 

Anchoviella (Stolephorus) spinifer, 115 

apicalis, Alosa, 7, 32, 35 

apicalis, Clupea, 36 

arenicola, Anchoa, 112 

argentata, Ilisha, 61, 62 

argentea, Clupea, 48-49 

argenteus, Anchoa, 115 

Argentina, 84 (gut) 

Argentina .. ., 138-140 

Argentina menidia, 140 

Argentina sphyraena, 140 

argentivittatus, Anchoa, 147 

argyrophanus, Engraulis, 95 

astilbe, Stolephorus, 122, 125 

Atherina, 140 

Atherina australis, 88 

Atherina browni(i), 51, 139-140 

Atherina hepsetus, 139 

Atherina menidia, 132, 139-140 

Atherina presbyter, 139 

atherinoides, Clupea, 180-181, 185 (type) 

atherinoides, Engraulis, 181 

atherinoides, Pterengraulis, 6, 11, 52, 180, 
181-185 (figs.) 

aurita, Sardinella, 10, 23-26, 27, 29-31 
(figs.), 56 

australis, Atherina, 88 

australis, Engraulis, 88 

Austranchovia, 88 
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bahiensis, Rhinosardina, 51, 53 

barbouri, Lycengraulis, 165-166 (key), 167, 
171-172 (type) 

Banda ancha, 133-134 (figs.), 136-137 

Banda estrecha, 133-134 (figs.), 136-137 

balboae, Anchoviella, 107 (br.st.), 148, 157 

batesii, Engraulis, 166-167 (g.r.), 171 (types), 
172-173 

batesii, Lycengraulis, 11, 165-166 (key), 167- 
173 (figs.), 177 

bermudana, Jenkinsia, 21 

bishopi, Alosa, 38 

blackburni, Anchoviella, 128, 131 (types), 149 

bleekeriana, Pellona, 80 

bleekerianus, Chirocentrodon, 10, 58-59 
(sw.bl.), 80-83 (figs.) 

brasiliensis, Anchoviella, 148, 153 

brasiliensis, Clupea, 30-31 

brasiliensis, Sardinella, 24-26, 30, 31 

brevirostra, Anchovia, 148 

brevirostris, Anchovia, 160 

brevivostyis, Anchoviella, 11, 83, 
(key), 153-157 (figs.) 

brevirostris, Engraulis, 148, 153, 156 (types) 

brevis, Engraulis, 107-108 

Brevoortia, 56 (key), 57, 201 

BREVOORTIINI, 31 

browni(i), Atherina, 51, 139-140 

browni(i), Engraulis, 52, 140, 150, 182 

brownii, Stolephorus, 157 


148-149 


Cailleu, 38 

callolepis, Harengula, 35 

capensis, Engraulis, 88 

captivat, Opisthonema, 46 

caribbaea, Harengula, 45 

caribbea, Ilisha, 80 

carrikert, Anchoviella, 148-149 (key), 156- 
157 

Cartaba, 6 

Caspialosa, 56 

castelnaeana, Neosteus, 67 

castelnaeana, Pellona, 10, 61 (key), 67, 70, 
71-72 (fig.) 

cayana, Pristigaster, 10, 59 (sw.bl.), 85-86 
(fig.) 

cayennensis, Anchoviella, 11, 148-149 (key), 
161-164 (figs.), 186 

cayennensis, Stolephorus, 161, 164 

cayorum, Anchoa, 113 

Cetengraulis, 86-87 (key), 89 (g.r.), 96, 107 

Cetengraulis edentulus, 11, 96, 100, 107-112 
(figs.) 

Cetengraulis juruensis, 89 (type) 


Cetengraulis mysticetus, 107, 112 

Chirocentrodon, 57 (key), 66, 80, 83-85 (rel.), 
165 

Chirocentrodon bleekevianus, 10, 58-59 
(sw.bl.), 80-83 (figs.) 

Chirocentrodon cladileokae, 80 

Chirocentrodon taeniatus, 80 

Chirocentrus, 56-57, 84-85 (rel.) 

cladileokae, Chirocentrodon, 80 

clavki, Anchoa, 112 

Clupanodon, 46 

Clupanodon thrissa, 45 


- Clupea, 66 (distr.), 84 (gut) 


Clupea amazonica, 53 

Clupea apicalis, 36 

Clupea argentea, 48-49 

Clupea atherinoides, 180-181, 185 (type) 

Clupea brasiliensis, 30-31 

Clupea clupeola, 31, 38 

Clupea humeralis, 32, 35-36 

Clupea janeiro, 30-31 

Clupea macrophthalma, 38, 40-41 (type) 

Clupea mattowocca, 56 

Clupea micropus, 13-14 

Clupea sadina, 14 

Clupea sima, 185 

Clupea stolifera, 47 

Clupea thrissa, 45-46 

Clupea tropica, 185 

Clupea vittata, 140 

Clupea (Strangomera), 23 

CLUPEIDAE, 9-10 (Guianas spp.), 12 (Subfam. 
key) 

CLUPEINAE, I0, 12 (key), 22 (gen. key), 56 

clupeoides, Anchovia, 11, 96 (key), 97-100 
(figs.), 111 (fig.) 

clupeoides, Anchovia clupeoides, 96 (key) 

clupeoides, Stolephorus, 97 

clupeola, Clupea, 31, 38 

clupeola, Harengula, 10, 32, 34-35 (key), 38- 

41 (fig.), 48 3 

Clupeonella, 22 

Cotlia, 86, 181 

Coilia vamcarati, 138 

colonensis, Anchoa, 113 

colonensis, Anchoa hepsetus, 136 

compressus, Engraulis, 112 

compressus, Odontognathus, 11, 73 (key), 77 
(fig.), 78-79 (fig.) 

Congothrissa gosset, 12 

Congothrissini, 13 

Coregonus, 84 (gut) 

crocodilus, Lycothrissa, 83, 165 (dent.) 
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cubana, Anchoa, 11, 113-114 (key), 122-125 
(figs.), 131 

cubana, Harengula, 45 

cubanus, Engraulis, 122 

cubanus, Neoopisthopterus, 58-59 (sw.bl.) 

Cynothrissa, 83, 165 (dent.) 


Dayella, 13 

dentex, Engraulis, 173, 177-179 

ditchela, Pellona, 59 (sw.bl.), 60, 66-67 

Dovosoma, 57 

Dovosoma smithi, 57 

DOROSOMATINAE, 10, 12 (key), 55-56, 57 
(gen. key) 

dovit, Opisthopterus, 59 (sw.bl.), 60 

duodecim, Anchoa, 112-113 

Dussumieria, 12-13 (key), 16 (alar sc.), 17 
(pre-m.), 84, 93 (alar sc.) 

Dussumieria stolifera, 17, 21 (types) 

DUSSUMIERIINAE, I0, 12 (key), 13 (gen. key), 
56 


edeniulus, Cetengraulis, 11, 96, 100, 107-112 
(figs. ) 

edentulus, Engraulis, 107-108 

effulgens, Opisthopterus, 59 (sw.bl.), 60 

Ehivava, 12-13 

Ehiravini, 13 

elongata, Anchovia, 149-150 

elongata, Ilisha, 59 (sw.bl.) 

Encrasicholus, 88 

encrasicolus, Engyvaulis, 88, 90 (fig.), 93 
(alar sc.), 95 

Engrantis surinamensis, 100 

ENGRAULIDAE, II (Guianas spp.), 83-84 
(diagn.), 86-87 (gen. key) 

Engvaulis, 66 (distr.), 86-87 (key), 88-89 
(rel.), 90 (fig.), 93 (alar sc.), 113 (diagn.), 
181 (distr.), 186 (key) 

Engraulis anchoita, 89 (fig.), 90 (distr.) 

Engraulis argyrophanus, 95 

Engraulis atherinoides, 181 

Engvaulis australis, 88 

Engraulis batesii, 166, 167 (g.r.), 171 (types), 
172-173 

Engraulis brevirostris, 148, 153, 156 (types) 

Engraulis brevis, 107-108 

Engraulis browni(i), 52, 140, 150, 182 

Engraulis capensis, 88 

Engraulis compressus, 112 

Engraulis cubanus, 122 

_ Engraulis dentex, 173, 177-179 

Engraulis edentulus, 107-108 

Engraulis encrasicolus, 88, 90 (fig.), 93 (alar 
SC.), 95 


Engraulis eurystole, 11, 91-95 (figs.), 140 

Engraulis grossidens, 173, 179 

Engraulis hepsetus, 95 

Engraulis hiulcus, 132, 137, 140 

Engraulis janeiro, 173 

Engraulis japonicus, 88 

Engraulis guruensis, 87 (key), 89 (rel., fig.), 
107 

Engraulis lemniscatus, 51-52 

Engraulis macrolepidotus, 96 

Engraulis mordax, 89, 107 (epibr.) 

Engraulis perfasciatus, 148 © 

Engraulis piquitinga, 52 

Engraulis productus, 97 

Engraulis ringens, 89-90 (figs.) 

Engraulis spinifer, 114-115, 117 (type) 

Engraulis surinamensis, I0oI 

Engraulis thrissoides, 7, 115, 117 (type) 

epsetus, Anchoviella, 132 

epsetus, Esox, 137 

equitorialis, Opisthopterus, 59 (sw.bl.), 60 

Esox epsetus, 137 

Esox hepsetus, 51, 132, 137-140 

estanquae, Anchoviella, 88, 90-91, 94-95, 
148 

Ethmidium, 56 (key) 

Etrumeus, 12-13 (key), 16 (distr., alar. sc.), 
67 (distr.), 93 (alar sc.) 

Etrumeus acuminatus, 14 

Etrumeus jacksoniensis, 14 

Etrumeus sadina, 14 

Etrumeus teres, 10, 14-15 (fig.), 16 (distr.) 

eurystole, Anchoviella, 88, 90, 94-95, 148 

eurystole, Engraulis, 11, 91-95 (figs.), 140 

eurystole, Stolephorus, 91 


filifera, Anchoa, 11, 112-114 (key), 140-144 
(fig.) 

filifera, Anchovia, 140 

flavipinnis, Ilisha, 67 

flavipinnis, Pellona, 10, 59 (sw.bl.), 60-61 
(key), 67-69 (figs.), 70, 72 

flavipinnis, Pristigaster, 67, 70 

floridana, Harengula, 45 

furthii, Ilisha, 59 (sw.bl.), 60-61 


garmani, Stolephorus, 108 

gilberti, Stolephorus, 107-108 

Gilchristella, 12-13 

ginsburgt, Anchoa, 113, 149 

Gnathobolus, 72 

grossidens, Engraulis, 173, 179 

grossidens, Lycengrvaulis, 11, 165-166 (key), 
173-179 (figs.) 
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Gudusia, 56 

guianensis, Anchoviella, 11, 148-149 (key), 
157-161 (figs.), 164 

guianensis, Anchoviella guianensis, 149 (key) 

guianensis, Stolephorus, 157 

guineensis, Anchoviella, 95 


Halecula, 13 

Halecula acuminata, 13 

Harengula, 9, 22 (key), 31, 35 (spp. key), 48, 
56, 93 (alar sc.) 

Harengula callolepis, 35 

Harengula caribbaea, 45 

Havrengula clupeola, 10, 32, 
38-41 (fig.), 48 

Harengula cubana, 45 

Harengula floridana, 45 

Harengula humeralis, 10, 31-33 (dent.), 34 
(sc.), 35 (key), 36-37 (fig.), 40-41, 47 

Harengula jaguana, 10, 31-33 (dent.), 34 
(sc.), 35 (key), 40, 41-45 (fig.) 

Harengula latulus, 31 

Harengula macrophthalma, 40 

Harengula maculosa, 35, 37 

Harengula majorina, 38, 42 

Harengula pensacolae, 32, 38, 41, 45 (types) 

Harengula pensacolae majorina, 42 

Harengula pinensis, 45 

Harengula sardina, 34-35 

Harengula spilura, 31 

Harengus minor, 107-108 

harrowerli, Ilisha, 61 

harrowert, Pellona, 10, 59 (sw.bl.), 60-61 
(key), 62-65 (figs.), 66-67 

Heringia, 53 

Herklotsichthys, 31 

hepsetus, Anchoa, 11, 51-52, 113-114 (key), 
131, 132-140 (figs.) 

hepsetus, Atherina, 139 

hepsetus, Engraulis, 95 

hepsetus, Esox, 51, 132, 137-140 

hildebrandi, Anchoviella, 148, 153, 157 

Hildebrandichthys, 87 (key), 96, 180 

Hildebrandichthys setiger, 97 

Hilsa, 56 

hiulcus, Engraulis, 132, 137, 140 

howelli, Anchoa, 141, 143 

howelli, Anchoa filifera, 141 

hubbsi, Anchoviella, 150, 152-153 

humeralis, Clupea, 32, 35-36 

humervalis, Havengula, 10, 31-33 (dent.), 34 
(sc.), 35 (key), 36-37 (fig.), 40-41, 47 

Hyperlophini, 13 

Hyperlophus, 13 


34-35 (key), 


Hyrtlinus, 31 
Hyrtlinus altiforma, 31 


iheringi, Anchoviella, 148, 150, 153 
Ilisha, 9, 57 (key), 59-61, 66 (distr.) 
Ilisha africana, 59 (sw.bl.) 

Ilisha amazonica, 61 

llisha argentata, 61, 62 

Ilisha caribbea, 80 

Ilisha elongata, 59 (sw.bl.) 

Tlisha flavipinnis, 67 

Ilisha furthii, 59 (sw.bl.), 60-61 
Ilisha harroweri, 61 


| Ilisha macrogaster, 59 (sw.bl.) 


Ilisha megaloptera, 59 (sw.bl.) 
Ilisha melastoma, 59 (sw.bl.) 
Ilisha pristigastroides, 59 (sw.bl.) 
Ilisha sladeni, 59 (sw.bl.), 60 
aschana, Anchoa, 112 


jacksoniensis, Etrumeus, 14 

jaguana, Harengula, 10, 31-33 (dent.), 34 
(sc.), 35 (key), 40, 41-45 (fig.) 

jamesi, Anchoviella, 148 (key), 157 

janeiro, Clupea, 30-31 

janeiro, Engraulis, 173 

januaria, Anchoa, 114, 128 

Jenkinsia, 12, 17 (spp. key), 21 (g.r.) 

Jenkinsia bermudana, 21 

Jenkinsia lamprotaenia, 10, 17-18 (key), 19- 
21 (fig.) 

Jenkinsia lamprotaenia viridis, 17-18 (key), 
19-21 (fig.) 

Jenkinsia majua, 17-18 

Jenkinsia majua majua, 18 

Jenkinsia stolifera, 10, 17-18 (key), 20, 21- 
22 (fig.) 

japonicus, Engraulis, 88 

juruensis, Cetengraulis, 89 (type) ; 

juruensis, Engraulis, 87 (key), 89 (rel. fig.), 
107 


Laeviscutella dekimpet, 12 

lamprotaenia, Anchoa, 11, 114 (key), 128-132 
(fig.), 137 

lamprotaenia, Jenkinsia, 10, 17-18 (key), 
19-21 (fig.) 

latulus, Harengula, 31 

lemniscatus, Engraulis, 51-52 

lepidentostole, Anchoviella, 11, 148 
149-153 (fig.) 


(key), 


Lile, 23 (key), 47, 51 (spp. key), 93 (alar sc.) 


Lile piquitinga, 10, 38, 47, 48-49 (fig.), 50-51 
(key), 139 
Lile platana, 47 


| 
| 
| 
| 
. 
| 
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Lile stolifera, 47, 50-51 (key) 

limnichthys, Lycengraulis, 165-166 (key), 
173, 179 (diagn.) 

longiceps, Sardinella, 26 

longipinna, Anchoviella, 141 

lutipinnis, Pliosteostoma, 58-59 (sw.bl.) 

Lycengraulis, 88 (key), 93 (alar sc.), 165-166 
(spp. key), 181, 184 

Lycengraulis abbotti, 177-178 

Lycengraulis barbouri, 165-166 (key), 167, 
171-172 (type) 

Lycengraults batesii, 11, 165-166 (key), 167- 
173 (figs.), 177 

Lycengraulis grossidens, 11, 165-160 (key), 
173-179 (figs.) 

Lycengraulis limnichthys, 165-166 (key), 173, 
179 (diagn.) 

Lycengraulis olidus, 165-1606 (key), 179 
(diagn.) 

Lycengraulis poeyi, 165-166 (key) 

Lycengraulis schroederi, 165-166 (key), 179 
(diagn.) 

Lycengraulis simulator, 165 (food), 166 (key), 
179 (diagn.) 

Lycothrissa crocodilus, 83 (dent.), 165 (dent.) 

lyolepis, Anchoa, 11, 112-113, 114 (key), 
144-147 (figs.), 186 

lyolepis, Stolephorus, 144 


macrogaster, Ilisha, 59 (sw.bl.) 

macrolepidota, Anchovia, 96 (key), 100, 107 
(epibr.) 

macrolepidotus, Engraulis, 96 

macrophthalma, Clupea, 38, 40-41 (type) 

macrophthalma, Harengula, 40 

macrophthalma, Sardinella, 40 

macrops, Opisthopterus, 59 (sw.bl.), 60 

maculosa, Harengula, 35, 37 

magdalenae, Anchovia, 96 (key), 100 

majorina, Harengula, 38, 42 

majorina, Harengula pensacolae, 42 

majua, Jenkinsia, 17-18 

majua, Jenkinsia majua, 18 

manjuba, Stolephorus, 108 

marini, Anchoa, 112 

marti, Pristigaster, 85 

_ Mattowocca, Clupea, 56 

_ mediocris, Alosa (Pomolobus), 56 

mediocris, Pomolobus, 56 

Medipellona, 80, 83 

mediterranea, Sardinella, 23-24, 29 (type) 

Megalops oglina, 45-46 

megaloptera, Ilisha, 59 (sw.bl.) 

melastoma, Ilisha, 59 (sw.bl.) 


i) 
N 
on 


Meletta petenense, 57 

Menidia, 51-52, 132, 139 

menidia, Argentina, 140 

menidia, Atherina, 132, 139-140 

miarcha, Anchoviella, 148 

micropus, Clupea, 13-14 

minor, Harengus, 107-108 

mordax, Engraulis, 89, 107 (epibr.) 

mucronatus, Odontognathus, 59 (sw.bl.), 60, 
73 (key), 74-77 (figs.) 

Myleus pacu, 6 

Myleus setiger, 6 

mysticetus, Cetengraulis, 107, 112 


naragansetae, Pellona, 61 

naso, Anchoa, 112-113 

nasus, Anchoa, 112-113 

nasuta, Anchoa, 112-114, 144, 147 
natterert, Anchoviella, 148 (key) 
Neoopisthopterus, 57-58 (key) 
Neoopisthopterus cubanus, 58-59 (sw.bl.) 
Neoopisthopterus tvopicus, 58-59 (sw.bl.) 
Neosteus, 61 

Neosteus castelnaeana, 67 

Neosteus ternetzi, 61-62 

nigra, Anchovia, 96-97, 99-100 

nigra, Anchovia clupeoides, 96 (key), oo 
nitida, Anchoviella, 148, 150, 153 


Odaxothrissa, 83-84 (dent.), 165 (dent.) 

Odontognathus, 57-58 (key), 60 (sw.bl.), 72- 
73 (spp. key), 93 (alar sc.) 

Odontognathus compressus, 73 (key), 77 (fig.), 
78-79 (fig.) 

Odontognathus mucronatus, 59 (sw.bl.), 60, 
73 (key), 74-77 (figs.) 

Odontognathus panamensis, 73 (key) 

oglina, Megalops, 45-46 

oglinum, Opisthonema, 10, 46-47 (fig.) 

olidus, Lycengraulis, 165-106 (key), 179 
(diagn.) 

Opisthonema, 9, 23 (key), 38, 45 

Opisthonema captivat, 46 

Opisthonema oglinum, 10, 46-47 (fig.) 

Opisthonema thrissa, 45 

Opisthopterus, 57-58 (key), 59-60, 66 

Opisthopterus dovii, 59 (sw.bl.), 60 

Opisthopterus effulgens, 59 (sw.bl.), 60 | 

Opisthopterus equitorialis, 59 (sw.bl.), 60 

Opisthopterus macrops, 59 (sw.bl.), 60 

Opisthopterus tardoore, 59 (sw.bl.), 60 

Opisthopterus valenciennesi, 59 (sw.bl.), 60 

orbignyana, Pellona, 61, 67 

othonops, Perkinsia, 13-14 
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pallida, Anchovia, 100-101, 105-106 

pallida, Anchoviella, 148 

panamensis, Anchoa, 180 

panamensis, Odontognathus, 73 (key) 

Papuengraulis, 181 

Parahalecula, 13 

parri, Anchoviella, 148 

parva, Anchoa, 11, 114 (key), 124 (fig.), 125- 
128 (fig.), 131 

parva, Anchovia, 125, 127 (type) 

pectovalis, Anchoa, 114 


Pellona, 9, 57 (key), 58, 60-61 (spp. key), 66 


(distr.), 93 (alar sc.) 

Pellona bleekeriana, 80 

Pellona castelnaeana, 10, 61 (key), 67, 70, 
71-72 (fig.) 

Pellona ditchela, 59 (sw.bl.), 60, 66-67 

Pellona flavipinnis, 10, 59 (sw.bl.), 60-61 
(key), 67-69 (figs.), 70, 72 

Pellona harrowert, 10, 59 (sw.bl.), 60-61 
(key), 62-65 (figs.), 66-67 

Pellona naragansetae, 61 

Pellona orbignyana, 61, 67 

PELLONULINAE, 12 (key), 56 

Pellonulini, 13 

perfasciata, Anchoviella, 94, 149 (key), 164 

perfasciatus, Engraulis, 148 

perfasciatus, Stolephorus, 91 

Perkinsia, 13 

Perkinsia othonops, 13-14 

perthecatus, Stolephorus, 132, 137, 140 

pensacolae, Harengula, 32, 38, 41, 45 (types) 

petenense, Meletta, 57 

Petitimgua, 52 

phaeton, Pristigaster, 85 

pinensis, Harengula, 45 

pinnula, Sardinella, 24, 27 

Piquitinga, 49, 51-52 (fig.), 53, 139 

piguitinga, Engraulis, 52 

piquitinga, Lile, 10, 38, 47, 48-49 (fig.), 50- 
51 (key), 139 

piquitinga, Sardinella, 48 

Pitim pitinga, 52-53 

platana, Lile, 47 

platana, Platanichthys, 51 

Platanichthys, 22, 47, 52 

Platanichthys platana, 51 

platyargyrea, Anchovia, 144 

Pliosteostoma, 57 (key), 58 

Pliosteostoma lutipinnis, 58-59 (sw.bl.) 

poeyt, Lycengraulis, 165-166 (key) 

Pomolobus, 56 (key) 

Pomolobus mediocris, 56 

Potamalosa, 13 


potiana, Anchoviella, 100-101, 105-106 

presbyter, Athevina, 139 

Pristigaster, 57-58 (key), 66, 85 

Pristigaster americanus, 85 

Pristigaster cayana, 10, 59 (sw.bl.), 85-86 (fig.) 

Pristigaster flavipinnis, 67, 70 

Pristigaster marti, 85 

Pristigaster phaeton, 85 

Pristigaster triangularis, 85 

PRISTIGASTERINAE, 10, 12 (key), 57 (gen. 
key), 66 (evol.), 84 

pristigastroides, Ilisha, 59 (sw.bl.) 

Pristogaster, 85 


- productus, Engraulis, 97 


Pterengraulis, 88 (key), 93 (alar sc.), 96, 180 

Pterengraulis atherinoides, 6, 11, 52, 180, 
181-185 (figs.) 

purpureus, Stolephorus, 86 


Raconda, 57, 59, 66 

Raconda russeliana, 59 (sw.bl.) 

vamcarati, Coilia, 138 

Ramnogaster, 22 

vastvalis, Anchovia, 96 (key), 100 
Rhinosardinia, 9, 23, 48, 52-53, 93 (alar sc.) 
Rhinosardinia amazonica, 10, 53-54, 55 (fig.) 
Rhinosardinia bahiensis, 51, 53 
Rhinosardinia serrata, 53-54 (types) 
vingens, Engraulis, 89-90 (figs.) 

robertsi, Stolephorus, 107-108 

vusseliana, Raconda, 59 (sw.bl.) 


sadina, Clupea, 14 

sadina, Etrumeus, 14 

Salmo, 84 (gut) 

sapidissima, Alosa, 56 

Sardina, 22 

sardina, Harengula, 34-35 
sardina, Sardinella, 38, 47 
Sardine de la Martinique, 35-36 


Sardinella, 6, 9, 23 (key), 48, 56, 93 (alar sc.) 


Sardinella anchovia, 23-26, 27, 29 (type), 
30 


Sardinella aurita, 10, 23-26, 27, 29-31 (figs.), 3 


50 
Sardinella aurita terrasae, 24 
Sardinella brasiliensis, 24-26, 30, 31 
Sardinella longiceps, 26 
Sardinella macrophthalma, 40 
Sardinella mediterranea, 23-24, 29 (type) 
Sardinella pinnula, 24, 27 
Sardinella piquitinga, 48 
Sardinella sardina, 38, 47 
Sardinops, 13, 22 (key), 48, 60, 66 (distr.), 180 
(g.r.) 
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Sauvagella, 13 

schroederi, Lycengraulis, 165-166 (key), 179 
(diagn.) 

scitula, Anchoviella, 148 

serrata, Rhinosardinia, 53-54 (types) 

setigery, Hildebrandichthys, 97 

Setipinna, 181 

setivostris, Thryssa, 84 

Sievvathrissa leonensis, 12 

Signalosa, 57 

sima, Clupea, 185 

simulator, Lycengraulis, 165 (food), 166 (key), 
179 (diagn.) 

sladeni, Ilisha, 59 (sw.bl.), 60 

smitht, Dovosoma, 57 

sphyraena, Argentina, 140 

spilura, Harengula, 31 

spinifer, Anchoa, 11, 113-114 (key), 115-121 
(figs.), 146, 165, 172-173 (g.r.), 180 

spinifer, Anchoviella (Stolephorus), 115 

spinifer, Engraulis, 114-115, 117 (type) 

spinifer, Stolephorus, I15 

spinifera, Anchovia, I15 

Spratelloides, 12, 17, 84 

SPRATELLOIDINAE, I0, 12 (key), 17 

Spratellomorpha, 13 

Sprattus, 23, 66 (distr.) 

Stolephorus, 181 

Stolephorus astilbe, 122, 125 

Stolephorus brownii, 157 

Stolephorus cayennensis, 161, 164 

Stolephorus clupeoides, 97 

Stolephorus eurystole, 91 

Stolephorus garmani, 108 

Stolephorus gilberti, 107-108 

Stolephorus guianensis, 157 

Stolephorus lyolepis, 144 

Stolephorus manjuba, 108 

Stolephorus perfasciatus, 91 

Stolephorus perthecatus, 132, 137, 140 

Siolephorus purpureus, 86 

Stolephorus robertsi, 107-108 

Stolephorus spinifer, 115 

Stolephorus surinamensis, 96, 100, 102 (type), 
105-106 (g.r.), 107-108 

Stolephorus viridis, 18, 21 
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stolifera, Clupea, 47 

stolifera, Dussumieria, 17, 21 (types) 

stolifera, Jenkinsia, 10, 17-18 (key), 20, 21- 
22 (fg) 

stolifera, Lile, 47, 50-51 (key) 

Strangomera, 23 

suvinamensis, Anchovia, 11, 96 (key), 100- 
106 (figs.) 

surinamensis, Anchoviella, 100 

surinamensis, Engrantis, 100 

surinamensis, Engraulis, 101 

surinamensis, Stolephorus, 96,100, 102 (type), 
105-1006 (g.r.), 107-108 


taeniatus, Chirocentrodon, 80 

tavdoore, Opisthopterus, 59 (sw.bl.), 60 

teres, Alosa, 14 

teves, Etvumeus, 10, 14-15 (fig.), 16 (distr.) 

ternetzi, Neosteus, 61-62 

terrasae, Sardinella aurita, 24 

Thrattidion noctivagus, 12 

thrissa, Clupanodon, 45 

thrissa, Clupea, 45-46 

thrissa, Opisthonema, 45 

Thrissina, 181 

thrissoides, Engraulis, 7, 115, 117 (type) 

Thrissops, 84 

Thryssa, 181 

Thryssa setivostris, 84 

Thymallus, 84 (gut) 

triangularis, Pristigaster, 85 

tricolor, Anchoa, 51, 114 

trinitatis, Anchoa, 11, 114 (key), 121-122 
(fig:}, 130, 137 

tropica, Clupea, 185 

tvopicus, Neoopisthopterus, 58-59 (sw.bl.) 


vaillanti, Anchoviella, 149 

valenciennesi, Opisthopterus, 59 (sw.bl), 60 

venezuelae, Anchoviella, 100-101, 105-106 

victoriae, Anchoviella, 148, 161 (types), 164, 
186 

vividis, Jenkinsia lamprotaenia, 17-18 (key), 
19-21 (fig.) 

viridis, Stolephorus, 18, 21 

vittata, Clupea, 140 
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